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and hormone response, 
743-45 
model of, 765, 766 
and secretion, 765 
Adeny lyltransferase 
and glutamine synthetase 
inactivation, 358 
properties of, 360 
purification of, 360 
Adrenaline 


biosynthesis of, 468, 
473 

in chromaffin granules, 
482 


function of, 466 

inactivation of, 480 

metabolism of 
catechol-O- Itrans- 

ferase in, 476, 478 

inactivation, 480 
pathway of, 475, 476 
urinary product, 475 

regulation of, 489 

release of, 483 


of asparaginase, 267 
of avidin, 265, 27 
of carboxypeptidase, 265 
carriers in 
agarose, 260-62, 264, 270, 
1018 
coupling reactions, 260, 
262, 1018 
glass, 262, 263 
ligand attachment, 263 
polyacrylamide, 362, 
1018 
of chorismate mutase, 268 
of i coe 263- 


definition of, 259, 1018 
of 3-deoxy-D-arab 
sonate-7- 
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synthetase, 265, 266 

in enzyme purification, 262- 
70, 1018 

of estradiol receptor pro- 
tein, 271 

of flavokinase, 265 


of fructose 1, 6-diphosphatase, 


264 

of B-galactosidase, 262-64, 
267, 268 

of glutamine synthetase, 
269 


of glycerol 3-phosphate 
dehydrogenase, 263, 266, 
267 

of glycogen synthetase, 
264 


of histidyl-tRNA, 272 

of insulin, 273 

of lactic dehydrogenase, 
264, 265 

of lymphoid cells, 275 

of modified enzymes, 269, 
270 

of nucleic acids, 272- 
74 

of papain, 266, 270 

of pepsin, 262 

in peptide purification, 271- 
73, 1018 

of plasminogen, 271 

principles of, 259, 260, 271, 
272 

of proteases, 266 

protein-protein interactions 
in, 272, 273, 672 

in purification, 260, 262- 
75 


of pyrophosphatase, 264 

of ribonuclease, 266 

of ribonuclease 8, 266, 
272 


of ribosomes, 274 
of staphylococcal nuclease, 
263, 265, 269, 270, 272 
of starch synthetase, 264 
of sulfhydry! proteins, 
270 


of thyroglobulin, 270 
of thyroxine-binding globulin, 
270, 271 
of trypsin, 262, 264 
of tyrosinase, 265 
of tyrosine aminotransferase, 
263, 269, 274 
Agarose 
in affinity chromatography 
coupling reactions, 260, 
1018 
derivatives, 260-62, 264, 
270 
i bsorbents, 273 
ligand attachment, 263 
organomercurial, 270 
Alanine aminotransferase, 
366 
Alanine transaminase, 581 





SUBJECT INDEX 


Alanyl-8-naphthylamidase, 
641, 642 
Albumin 
analysis of, 580 
light scattering by, 19 
mercaptalbumin fraction, 
19 
modification of, 364 
as Teen expander, 


Alcohol dehydrogenase 
catalytic sites of, 678 
energy transfer in, 105 
fluorescence of, 102, 

328 
isotope effect in, 330 
mechanism of, 327-30 
NAD binding by, 626, 628 
NADH dissociation from, 
327-29 
nuclear magnetic resonance 
of, 626, 628 
specificity of, 327, 328, 
330 


structure of, 684 

zinc chelation in, 329 
Aldehyde oxidase, 475 
Aldehyde reductase, 475 
Aldolase 

analysis of, 581 

hybrids of, 678 

mechanism of, 339, 340 

in multienzyme complex, 

672 


protein interactions of, 
672 

reassociation of, 676, 
678 


Alkaline phosphatase 
analysis of, 581, 593 
catalytic sites of, 678 
conformation of, 325 
inhibition of, 325 
localization of, 382, 390 
mechanisms of, 324, 325 
polymerization of, 664 
vitamin D effect, 521, 525, 

526 

Allopurinol 
in gout, 818 
and Lesch-Nyhan syndrome, 

817, 818 
and purine excretion, 
818 

Allosterism 
in adenyl cyclase, 743 
in aspartate transcarbamyl- 


in chitin synthetase, 41 

in citrate synthetase, 128 

and enzyme self-association, 
660 


in glutamine synthetase, 
359 
in glyceraldehyde phosphate 


dehydrogenase, 242 
in glycogen phosphorylase, 





349, 350 
— synthetase, 


in glycolysis, 242 
in _— dehydrogenase, 
1 


in rm aa 125, 129, 
130 
in — phosphorylation, 
1 


’ 


in phosphofructokinase, 
242, 243, 756, 757 

in phosphorylase kinase, 
755 


in pyruvate decarboxylase, 
242 


in pyruvate kinase, 242 
and subunit interactions 
in hybrid enzymes, 679 
models of, 685-87 
and regulation, 685 
see also Protein-protein 
interactions, Regulation 
a-Amantin, 801 
D-Amino acid oxidase, 664, 
666 
Amino acids 
analysis of, 15, 580 
molal volume of, 13 
Raman spectra of, 12, 
13 
Aminoacyltransferase I 
GTPase activity of, 361 
inactivation of 
by diphtheria toxin, 361 
mechanism of, 346, 361, 
362 
NAD role, 361 
reversibility of, 346, 
361 
Aminoacyl-tRNA protein trans- 
ferases, 
Aminoacyl-tRNA synthetases 
ATP specificity of, 1058 
characterization of, 1057, 
1058 
complex formation with, 
1060, 1061 
control of, 963 
dissociation of, 1058 
inhibitors of, 1060 
mapping of, 963 
metal requirement, 1058 
and regulation, 963, 1061, 
1062 
in repression 
analog studies, 959 
and pathway -specific 
enzymes, 956-58 
as repressors, 958-62 
role of, 958, 959 
specificity of, 1058-61 
steps in reaction, 1061 
stimulation of, 754 
vitamin A effect, 511 
see also Protein synthesis, 
specific enzymes 











Aminohexose pyrimidine 
nucleosides, 703, 705- 
7 


Aminopeptidase localization, 


Aminopterin, 420, 421 
Ammonium ion 
analysis of, 578 
transport of, 135 
AMP 


analysis of, 580 
cyclic, see Cyclic AMP 
formation of, 821 
nae synthetase, 
58 
and —— beret 
Ph 
amidotransferase 
tion of, 818, 819 
and phosphorylase, 348 
Amphetamine analysis, 580 
Amylase 
analysis of, 581 
purification of, 264 
secretion of, 492 
Anisomycin, 705-8 
Anthracyclines 
DNA binding by, 789-91 
nature of, 789 
RNA binding by, 791 
Anthramycin 
DNA binding by 
covalent, 797 
sites of, 796, 797 
strength of, 796, 797 
and DNA polymerase, 
856 
structure of, 796, 797 
Anthranilate synthetase 
as enzyme complex, 947, 
948, 950 


inhibi- 


actinomycin, 450, 453, 455, 

457, 458, 776-86 
a-amantin, 801 
anthracyclines, 789-91 
roa setae 7196-98 


aan 124-26, 129, 
134, 150 


aurin tricarboxylic acid, 
702, 703, 705-7 


SUBJECT INDEX 


aurovertin, 129, 130 
bacitracin, 450, 452, 453, 
456 
biosynthesis of 
actinomycin, 453, 457, 
458 
D-amino acids of, 452 
bacitracin, 456 
cephalosporin, 460, 
461 
and chloramphenicol, 452 
cyclization, 454 
depsipeptides, 459, 460 
edeine, 453, 456 
gramicidin 8, 453, 454 
inhibition of, 454 
initiation of, 454 
malformin, 458, 459 
nisin, 456, 457 
penicillin, 460, 461 
polymixin, 455 
problems of, 451-53 
and protein synthesis, 
451-53, 455 
study of, 452, 453 
substitutions in, 450- 
52 
tyrocidines, 453-55 
bleomycin, 795, 796 
bongkrekic acid, 141 
cephalosporin, 460, 461 
chloramphenicol, 36, 452, 
455-57, 703, 7105-8 
chromomyein As, 187- 
9 


depsipeptides, 451, 459, 
460 


DNA binding by 
actinomycin, 776-86 
anthracyclines, 789- 


chromomycin, 787-89 
daunomycin, 789, 790 
hedamycin, 791, "792 
kanchanomycin, 803, 
804 
luteoskyrin, 802, 803 
mithramycin, 787, 788 
cin, 790, 791 
olivomycin, 787, 788 
phleomycin, 795 
rubiflavin, 791, 792 
edeine, 453, 456, 703- 


7 
fusidic acid, 414, 430, 701, 
708 


and multiple effects, 776 
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as nucleic acid analogs, 
7116 


on nucleic acids, 776 
mithramycin, 787-89 
mitomycin, 793, 794, 873, 

874 


monensin A, 140 

nigericin, 135, 136 

nisin, 450, 452, 456, 
457 

oligomycin, 120, 129, 130, 
136, 146, 147, 149 

olivomycin, 787-89 

and oxidative phosphorylation 

> ae 125, 126, 


aurovertin, 129, 130 
oligomycin, 129, 130, 146, 
147 
piericidin A, 123, 124 
pactamycin, 1050 
penicillin, 451, 460, 461 
and peptidases, 451 
peptide 
actinomycin, 450, 453, 
457, 458 
amino acids of, 402, 451, 
452 
association of, 450 
bacitracin, 450, 452, 453, 
456 
biosynthesis of, 451-61 
rin, 4 
461 


constituents of, 451 
cyclic, 451 
depsipeptides, 459, 460 
‘ine, 453, 456 
gramicidin S, 453, 454 
ew of, 450, 
51 


nisin, 450, 456, "487 
penicillin, 451, ” 460, 
461 


tyrocidines, 450, 453- 
55 
phleomycin, 795, 796, 
856 


piericidin A, 122-24 
pleiotropic effects of, 
701 


pluramycin, 791 
polymyxin, 450, 455 
and protein 
inhibition of, 36, 414, 422, 
423, 427-30, 437, 701- 
9 


and intracellular concentra- 
tion, 701 

site of action, 701, 702 

and sparsomycin, 422, 427, 
437, 703, 705-8 
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puromycin, 422, 423, 428- 
30, 455, 457, 703, 705- 
7, TAT 
resistance factors, 912 
rifampicin, 716-18, 721-23, 
726, 734, 798-800 
rifamycin, 798-800 
and RNA synthesis 
and actinomycin, 777-79, 
783, 784 
and a-amantin, 801 
and anthramycin, 797, 
798 
and chromomycin, 787, 
7 


$8 
and daunomycin, 790, 
791 


and hedamycin, 792, 793 
and kanchanomycin, 804 
= luteoskyrin, 801- 


and mithramycin, 787, 
788 

and mitomycin, 793 

and nogalamycin, 790 

and olivomycin, 787, 
788 


and phleomycin, 796 

and pluramycin, 792 

ribosomal, 778 

and rifampicin, 716-18, 
798-800 

and rifamycins, 798- 
800 


and streptolydigin, 800 
and streptovaricin, 798 
rubiflavin, 791, 792 


sparsomycin, 422, 427, 437, 
8 


703, 705- 
streptogramins, 701, 703, 
705-9 
streptolydigin, 800, 801 
streptomycin, 702, 703, 
705-7 
streptovaricin, 798 
tetracyclines, 703-7 
aaa 701, 703, 705- 
1, 


and tema methylation, 1050 
tyrocidines, 450, 453- 


55 
valinomycin, 135, 136, 
142 


see also individual antibiotics 


Antibodies 
and antigen localization, 
391, 392 
energy transfer in, 101 
fluorescence of, 101, 658, 


O- Antigens 


SUBJECT INDEX 


analysis of, 59, 60 

attachment of, 31 

biosynthesis of, 30, 31, 
35 

heterogeneity of, 33 

structure of, 30, 31 


Antimycin 


and cytochrome b, 134, 
150 


and electron 
124-26, 129 


Apohemoglobin, 101, 102 
Apomyoglobin, 101, 102 
Arginase 


induction of, 944 
and ornithine transcarbamyl- 


ase 
inhibition, 944 
interaction of, 944, 
945 
as regulatory protein, 945 
‘ine 


biosynthesis of, 944, 945 
degradation of, 944, 945 


Arginine decarboxylase, 


Ascites tumor cells, 117 
Asparaginase 
affinity chromatography of, 
267 


Aspartate 
binding sites of, 626 


nuclear magnetic resonance 
of, 626 

regulation of, 674, 675, 679, 
943 


subunit function in, 674, 
675, 679 


Aspartic p-decarboxylase, 





relaxation kinetics of, 
334 
transient kinetics of, 334 


Aspergillus niger 


and malformin production, 
458, 459 


ATP 


and aminoacyl-tRNA synthe- 
tases, 1058, 1060 
in bacitracin biosynthesis, 





456 


ine storage, 
and DNA replication, 872- 
74 


in 
481-83 


and ae acid activation, 
1 
ere synthetase, 


in glycolysis, 241, 242 
in gramicidin biosynthesis, 
453, 454 
hydrolysis of 
free energy of, 127 
and oxidative phosphoryla- 


tion, 127 
in + ones gee 127, 


and mitochondrial swelling, 
244-46 

and muscle action, 249 

myosin interaction with, 


338 
and oxidative phosphoryla- 
tion 


aurovertin effect, 129 

energy conservation in, 
127, 128 
and sulfate 


formation, 508 
in polymyxin biosynthesis, 
455 


ye eg dehydrogenase, 


in red cells, 820 

synthesis of, see Oxidative 
phosphorylation, Photo- 
phosphorylation, Photo- 


, 593 
calcium ‘sensitive, 525 
in chloroplasts, 166 
DNA dependent, 878 

inhibition of, 131 
localization ‘ot, 383 
ATP-sulfurylase, 507, 

508 


Atractyloside, 141 
Auramine O, 102 
Aurin tricarboxylic acid 
and mRNA attachment, 
102 
and protein synthesis, 702, 
703, 705-7 
Aurovertin 
and oxidative phosphoryla- 
tion, 129, 130 
Avenaciolide, 139 
—_— myelobastosis virus, 


Avidin 


affinity chromatography of, 
265, 270 
fluorescence of, 101 


growth of, 642 











RNA polymerase of, 716, 
728 


Bacillus brevis 
and edeine biosynthesis, 
456 
and gramicidin S biosynthe- 
sis, 453 
Bacillus circulans, 452 
Bacillus licheniformis 
and bacitracin, 452, 


456 
Bacillus megaterium 
plasmids in, 914 
Bacillus polymyxa, 452 
Bacillus stearothermophilus 
— formylase of, 
protein synthesis in, 419 
Bacillus subtilis 
chromosome of 
circularity of, 909 
membrane attachement, 
925 
deoxyribonuclease of, 859 
DNA polymerase of 
nuclease activity of, 
859 
properties of, 863, 864 
———— in, 402, 
4 
and mycobacillin, 452 
peptide formylase of, 
417 
RNA polymerase of, 716, 
7128 


Bacitracin 
biosynthesis of 
inhibition of, 456 
pathways of, 453 


SUBJECT INDEX 

DNA binding by, 837, 
8 

and N protein, 832, 833, Bacteriophage M13, 882, 
840 883 


as repressor, 831-34, 


837-40 Bacteriophage ¢X 174 
self-regulation of, 831, DNA of 

832 circular, 900, 901, 906, 
sequential regulation, 910 

837 purification of, 906 


thermolabile, 845 
defective, 913, 914 
DNA of 
circular, 900, 901, 913, 
914 
cohesive ends of, 901, 
910 
integration of, 919, 920 
as plasmid, 913, 914 
replication of, 926, 928, 
930 
supercoiling of, 901, 
902 


transcription of, 725, 726, 
729 
transfer of, 920 
DNA replication in, 889 
endonuclease of, 878 
excision-defective mutants 
of, 844-48 
induction of, 833, 834 
integration-defective mutants 
of, 842-44 
lytic growth of 
cI protein in, 831-35 
negative regulation of, 830- 
34 


N-protein role, 829, 830 

a regulation of, 

stages of, 829 

negative regulation in 

cl protein role, 830, 831, 
833, 834 

establishment of, 832, 
833 

maintainence of, 830-32 


replicative form of, 901, 
906 
DNA replication of 
and chloramphenicol- 
insensitive protein, 882, 
928 
electronmicroscopy of, 
930 
nicking of, 927 
in polA mutants, 870, 
872 


and rolling-circle model, 
888 
= stranded, 883, 929, 
0 


a PM2, 905, 
0 
Bacteriophage Q8 


nucleotide sequences in 
at initiation sites, 417, 
418 
translocation of, 430 


ces in 


proteins in, 830, 831, 834, Bacteriophage SP3, 859 


835 
release of, 833, 854 
prophage state of 
establishment of, 829 
and lytic growth, 836 
regulation by, 835 
and RNA synthesis, 831, 833, 
836, 837 
site-specific recombination 
in 


excision in, 845-50 

integration in, 842-45, 
849, 850 

int-protein role, 844, 845, 
847-49 

model of, 842, 843, 845 

nature of, 848-50 


Bacteriophage T2 


DNA polymerase of, 863, 
864 


Bacteriophage T4 


and chromosomal attachment 
sites, 884 
— factor of, 879, 
DNA ligase of, 876 
DNA polymerase of 
initiation by, 865 
mutants of, 857, 863 
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and DNA renaturation, 
879 


properties, 879 
nucleases of, 877, 878 
in pol A mutants, 872 
and protein synthesis 
control of, 419, 420 
specificity of, 419, 420 
of T4 lysozyme, 440 
RNA polymerase of, 725, 
729, 733, 734 
Bacteriophage T5 
we eam mee of, 863, 
Bacteriophage T7 
DNA of 
RNA polymerase binding 
to, 726 
transcription of, 725, 734, 
785 


endonr “lease induced by, 
878 


transe ‘iptinn of, 785 
Barium analysis, 578 
Basement membranes, 43 
Batrachotoxin, 743, 746 
Bilirubin analysis, 580 
Biotin carboxylase 

as acetyl coenzyme A car- 

boxylase component, 663 
Blasticidin S 
and colistin synthesis, 
455 
and protein synthesis, 703, 
107 


Bleomycin 
and DNA scission, 795 
and DNA synthesis, 795 
nature of, 795, 796 
Blood group substances, 75 
Bombykol, 543 
Bongkrekic acid, 141 
Bottromycins, 450 
meee terium liquifaciens, 
7 


c 


Calcium 
absorption of 


and calcium binding protein, 


mechanisms of, 518, 
519 


and rickets, 523 
saturation in, 518, 519 
vitamin D effect, 517-20, 
522, 523 
analysis of, 578 
as nutrient, 556, 560, 565, 
567 
transport of, 135, 137, 138, 
513-19, 763, 764 
Calcium binding protein 
synthesis of, 516 





SUBJECT INDEX 


vitamin D induced 

binding sites of, 523, 
524 

and calcium absorption, 
524, 525 

localization of, 524 

—_— of, 523, 
5 


strontium effect, 525 
surfactant effect, 524 
Calorimetry 
of enzyme reactions, 1014, 
1015 


Capsular polysaccharides 
adhesion of, 33 
biosynthesis of, 34, 35 
structure of, 33, 34 

ae phosphate synthe- 


Cunaae gueaneits 
action of, 21 
energy transfer in, 102, 
104 


nuclear magnetic resonance 
of, 625 

and rapid reaction studies, 
339 


structure of, 21, 22 
Carboxydismutase, 190 
Carboxylesterase, 664 

arboxypeptidase 


Cc 
affinity chromatography of, 
265 


fluorescence of, 108 

induced fit in, 1020 

nonproductive binding by, 
1022 

nuclear magnetic resonance 
of, 623, 625 

a crystallography of, 


Cardiolipin 
in membranes, 123 
and NADH dehydrogenase 
release, 123 
Carnitine yy ey 248 
B-Carotene, 503, 504 
B-Carotene dioxygenase, 503, 
504 


Carotenoids 
biosynthesis of, 189 
in chloroplasts, 176, 
206 
Carzinophyllin 
and DNA synthesis, 794 
structure of, 794 
Catabolite 
gene-activating protein, 
730 
repression, 730, 752 
Catalase 


fluorescence of, 106 


and adenyl cyclase, 743, 
759 


analysis of, 580 
biosynthesis of 
and dopa de 
468, 470, 471 
and dopamine-f-hydroxylase, 


lase, 


468, 471-73, 479 
pathway of, 467, 468, 
491 
and phenylethanolamine-N- 
methyltransferase, 468, 
473, 474 
rate of, 488, 491 
and tyrosine hydroxylase, 
467-70, 479, 488 
depletion of, 483 
distribution of, 465 
in enzyme activation, 
492 


excretion of, 475, 491 
function of, 466, 467, 492 
inactivation of, 480 
localization of, 465, 466 
metabolism of 
biosyrithesis, 467-75 
catechol-O-methyltrans- 
ferase in, 476, 478-80 
enzymes of, 475, 476 
inactivation, 480 
monoamine oxidase in, 475- 
77, 479 
uptake, 480, 481 
urinary products, 475 
nature of, 465 
and protein synthesis, 
154 


ion of 

cyclic AMP role, 467, 491, 
492 

dopamine-f- hydroxylase in, 
489-91 

drug effect on, 489, 490 

hormones in, 489, 491 

mechanisms of, 487, 488, 
491 

sites of, 487, 488 

and synthesis rates, 488 


assay of, 478, 479 
inhibition of, 478 
requirements, 478 
substrates of, 475, 476, 


478 
Cathepsin D, 508 








CDP-abequose, 31 
Cell envelopes 
capsular polysaccharides of 
— of, 34, 
5 


formation of, 35, 36 
glycosyltransferases in, 
36, 37 


, 
layers of 
components of, 35-37 
proteins in, 37-39 
separation of, 35, 36 
lipopolysaccharides of 
O antigens, 30, 31 
by sate of, 30, 
heterogeneity in, 33 
inner core, 31-33 
outer core, 30, 31 
phospholipid-protein com- 


and virus transformation, 
49-51 
organization of 
fractionation of, 36 
layers of, 35, 36 
phosphatidy lethanolamine 
in, 36, 37 
proteins in, 37-39 
proteins of 
linkage of, 37, 38 
nature of, 38, 39 
role of, 37, 38 


Cephalosporin, 460, 461 
Ceramide aminoethyl phos- 
phonates, 6 
Ceramide hexosides 
analysis of 
enzymatic, 59 
quantitution, 58, 60 
separation, 57-59, 62 
degradation of, 71 
nuclear prea resonance 
’ 
structure of 
bases of, 61, 62 
in brain, 61 
carbohydrate of, 62-65 
in Fabry's disease, 
62 
synthesis of 
biosynthesis, 67-71 
chemical, 66 
site of, 69 
Ceramide phosphorylethanol- 
amines, 61, 62 
Cerebron, 62, 68 


SUBJECT INDEX 


Cerebrosides 
analysis of 
separation, 60, 62 
See 


biosynthesis of, 68 

degradation of, 71 

structures of 
bases of, 61 





Chemoreception, 542 

Chitin, 40, 41 

Chitin synthetase, 41 

Chlamydomonas reinhardi 
ar ee synthesis in, 


chloroplast DNA of, 

shehasbibthaneh in, 180, 189, 
190 

thylakoid assembly in, 181, 
182 


Chloramphenicol 
and bacitracin synthesis, 
56 


4 
and colistin synthesis, 
455 


and nisin synthesis, 457 

and peptide synthesis, 452 

and polymyxin synthesis, 
455 


and protein synthesis 
inhibition of, 437, 703, 
705-8 
and lipopolysaccharide 
excretion, 36 
Chlorella ellipsoidea, 187 
Chloride analysis, 578 
Chlorobium thiosulfatophilum, 
1, 
Chlorophyll 
area of, in membrane, 169, 
170, 174, 175 
position, in membrane, 174- 
78 
protein complex with, 175- 
78 


structural genes for, 189 
synthesis of, 177, 181, 183, 
189 
Chlorophyll II, 219, 220 
Chloroplasts 
carotenoids in, 206 
chlorophyll in 
— of, 169, 170, 174, 


position of, 174-78 
protein complex of, 175- 


7 

synthesis of, 177, 181, 
183, 189 

cofactors in, 203 

cytochrome reducing sub- 
stance of, 203-5 


cytochromes of 
cytochrome 559, 209, 
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212, 213 
My ER bg, 209- 


cytochrome f, 203, 208- 
11 


function of, 210-13 
localization of, 199, 210, 
212 
properties of, 209 
DNA in 


amount of, 187 
base composition of, 186, 
187 


and chloroplast RNA, 190, 
191 

information in, 190- 
92 


localization of, 188, 189 
5-methylcytosine in, 
187 
and ribosomal proteins, 
191 


sequences in, 187, 188 

size of, 918 
electron transfer in, 162 
ferredoxin-NADP oxidoreduc- 


tase 
binding of, 199 
localization of, 201 
ferredoxin reducing sub- 
stance of, 204, 205 
fluorescence of 
a cae: 183, 
ae substance Q, 217- 
9 


in 
formation of, 183 
nature of, 161, 162 
re-formation of, 167 
and salts, 168 
structure of, 179 
in greening, 211-13 
ion transport in, 136, 137, 
247 
isolation of, 200 
lipids of, 169 
membranes of, 136, 247 
partition in, 166, 167 


Photooxidation in 
of cytochrome c, 203, 
204 
of cytochrome f, 203, 
2 


and substructure, 178- 
80 
photosynthetic unit of, 205, 
206 


photosystem I of 
chlorophyll in, 175, 
176 
development of, 181-83 
= ization of, 178- 
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in mutants, 179, 180, 191, 
192 


purification of, 178 


photosystem II of 
chlorophyll in, 175, 
176 


development of, 181-83 

localization of, 178-80 

in mutants, 179, 180, 
191 


purification of, 178 
plastoquinone in 

concentration of, 214 

role of, 214-16 
quantasomes in, 163 
RNA synthesis in, 798 
ribosomes in, 190, 191 
specification of structure of 

and chloroplast DNA, 186- 

90 
and nuclear genes, 189, 


190 
subparticles of, 206, 
210 


thylakoids in 

appearance of, 162-65 

assembly of, 180-86 

binding between, 166, 
167 

carotenoid in, 176 

chlorophyll, area of, 169, 
170, 174, 175 

chlorophyll position in, 
174-78 

electronmicroscopy of, 
161-68, 171-74 

layers in, 168-71, 175 

models of, 163, 165, 168, 
171-74 

nature of, 161, 162 

particles in, 164-66, 171, 
172 

and photosynthesis, 178- 
80 

specification of, 186-92 

substructure in, 162- 
74 

X-ray diffraction of, 168- 
74 





a-tocopherolqui in, 
217 

vitamin K in, 217 
Chlortetracycline, 427, 703 
Cholesterol 

assay of, 575, 580, 591 

purity of, 575 
Cholinesterase analysis, 593 
Chondroitin sulfate, 4 
Chorismate mutase, 268 
Chromatin, 517 
Chromium analysis, 578 
Chromogranins, 481-84 
Chromomycin, 455 
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Chymotrypsin 
activation of, 683, 1026- 
28 
active site of, 625, 627 


energy transfer in, 99, 102, 
103 


mechanism of, 324 

nuclear magnetic resonance 
of, 625-27 

polymerization of, 664 


site of, 1026, 1027 
X-ray crystallography of, 
682, 683, 1026 


energy transfer in, 101 
sequence of, 1026 
X-ray crystallography of, 
682, 683, 1026 
Cinerubins, 789 
Circular dichroism 
of actinomycin, 779 
of — dehydrogenase, 


of histones, 300, 302 
of kanchanomycin, 803 
of m‘ 245 
of proteolipid protein, 
637 
of RNA polymerase, 722 
of tRNA, 1053 
Circulin, 452 
Citrate analysis, 580 
Citrate synthetase, 128 
Clinical biochemistry 
automation in 
commerical instruments, 
584-86 
continuous flow, 578, 
584 
GeMSAEC, 585, 586 
and human error, 577 
procedures for, 584 
and standardization 


, 575, 


reliability of, 577 
manpower needs in, 594- 
96 


and metabolic abnormalities 
in blood cells, 592, 593 


and cell culture, 594 
intrauterine diagnosis, 
504 
serum analysis, 592 
methodology in 
amino acids, 586 
and diet, 591, 592 
— 590, 591 
enzymes 577 
Se. 577, 578 
gas chro’ » 586, 
587 


high-resolution chromato- 


graphy, 586 
instrumentation, 577, 578, 
584-87 
table, 578-83 
and multiphasic screening 


practices in, 588, 589 
value of, 588, 589 
normal levels in, 587, 
588 


reviews of, 574 
role of, 573, 574 
specificity in 
and diet, 591, 592 
and drug therapy, 590, 


and normal levels, 587, 
588 
procedures, 574-77 
proteins for, 575 
and purity of chemicals, 
574-76 
sera, 575, 576 
units in, 576 
a demethylase, 507, 
0 
Colcemid, 642 
Colchicine 
axon growth, effect on, 
642 


neurotubule protein binding, 
642-44 
Colicinogenic factors 
as DNA, 912 
as Cheam complex, 
1 
replication of, 871 
Colistin biosynthesis, 455 
ese -y synthesis, 521, 
Concanavalin A, 49 
Conformation 
of ACTH, 96 
of actinomycin, 781, 
7183 
of — phosphatase, 
5 
of amino acids, 611, 612 











of aspartokinase-homoserine 
dehydrogenase, 334, 335 
and chymotrypsin activation, 
1026-28 
and enzymic reactions 
induced fit in, 1020 
side-chain movement, 
1021 
of glucagon, 613 
of gramicidin 8, 612 
in hemoglobin 


and heme-heme interactions, 


618, 619, 1025 
and heme spin label, 233, 
234 


and iodoacetamide spin 
label, 229-31, 234 

and ligand binding, 228, 
336, 337, 1020, 1021, 
1023, 1025 

and quaternary structural 

change, 228-31, 234, 
336 


of lactic dehydrogenase, 
683, 1020, 1035, 1036 

of lysozyme, 326, 617, 618, 
1020 


of mitochondrial membranes, 
149, 150 


of nucleic acids, 609-11, 
1051, 1052, 1056-61 
of nucleosides, 609, 610 
of nucleotides, 609-11 
and protein association 
in acetyl coenzyme A car- 
boxylase, 663 
in a cayeae dehydrogenase, 
7 


rates of, 659, 661 
of proteins 
and energy transfer, 85, 
103 


of proteolipid protein, 
637 


of ribonuclease, 618 
of ribosomes, 701 
of RNA polymerase, 720- 


22 
of staphylococcal nuclease, 
618 


and subunit interactions 
in hemoglobin, 680, 681 
in hysteretic enzymes, 
687-89 
of tRNA 
and fluorescence, 1051, 
1052 
and ribosome binding, 
1056, 1057 
and synthetase interactions, 


Coppe 
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1057-61 
r 
analysis of, 578, 595 


308 
Corticotropin, 814 
CI protein 


DNA binding by, 837, 
838 


in lysogeny 
mechanism of action, 841, 


842 
and RNA synthesis, 831- 
33, 836-40 
site of action of, 835- 
and N protein, 832, 833, 
840 
as repressor, 830-34, 836, 
837 
self-regulation of, 831, 832, 


840, 841 
in oo regulation, 


CTP synthetase, 664 
Cyanogen bromide 


in affinity chromatography, 
270 


and amino acid transport, 


7164 
analogs of, 749-51 
assay of, 748, 749 
biological activity of 
analogs of, 749-51 
and catabolite repression, 
752, 753 
and enzyme activity, 755- 
58 


and gene transcription, 
752, 753 

glucocorticoid effect on, 
761, 762 

and membrane permeability, 
762-65 

and messenger RNA trans- 
lation, 753, 754 

models of, 765, 766 

and morphogenesis, 764, 
765 

and protein synthesis, 752- 
54 


and secretion, 765 
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and calcium transport, 
519, 763, 764 

and catabolite repression, 
730 


catecholamine effect, 
467, 491, 492 
derivatives of, 749-51 


phatase, 7 
protein kinase, 748, 755, 
757, 758 
epinephrine, effect on, 
354 


formation of 
adeny! cyclase, 743-46 
oxytocin effect, 745, 
763 
vasopressin effect, 745, 
762, 763 
and fructose 1, 6-diphospha- 
tase, 356 
and = transcription, 752, 
7 


in glycogen metabolism, 
347, 348, 350, 351, 353, 
755, 756 
and glycogen phosphorylase 
interconversion of, 755 
and phosphorylase kinase, 
7 


58 
and histone phosphorylation, 
294, 364, 365, 753, 758 


NADPH-linked, 747 
and lipase, 357, 759 


glucocorticoid effect, 761 
hormones in, 758, 759 
role of, 758, 759 
and morphogenesis, 764, 
765 
and neurotubule protein 
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phosphorylation, 644 
and phosphofructokinase 

activation, 147, 756, 

757, 765 
—e kinase, 


and phosphorylase kinase 
7 


P ’ 

and phosphorylase phospha- 
tase, 351, 352, 755 

and potassium transport, 
763 


and protein kinase, 748, 
755, 757, 758 
and protein synthesis 
gene transcription, 752, 
753 
inhibition of, 754 
translation, 753, 754 
and purine salvage, 817 
— dehydrogenase, 
56 
receptor protein for, 730, 
731 


and RNA polymerase, 729- 
31 


and slime mold aggregation, 
539, 540, 542 

and sodium transport, 
763 


and steroidogenesis, 754, 
760, 761 
and transcription 
and catabolite repression, 
752, 753 
effect on, 752 
in eukaryotes, 753 
initiation of, 752, 753 
mechanism of action, 
753 


and translation 
in cell-free systems, 
154 
effect on, 753, 754 
in eukaryotes, 754 
Cyclic AMP diesterase 
assay of, 749 
characterization of, 747 
regulation of 
inhibition, 747 
by insulin, 747, 748 
specificity of, 746, 750 
Cyclic GMP 
isolation of, 750 
levels of, 751, 752 
and protein synthesis, 
754 
Cyclic IMP, 754 
Cyclic nucleotide-3'-phospho- 
hydrolase, 641, 642 
Cysteine analysis, 580 
Cystine analysis, 593 


localization of, 120 
redox potential of, 126 
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Cytochrome ag 
localization of, 120 
redox potential of, 126 
— Il phosphorylation, 


and mitosis, 791 
and RNA synthesis, 
790 
structure of, 789 
DDT sensitivity, 190 


Cytochrome b Deformylase, 402 
antimycin effect on, 134, Dehydroquinase 
150 in Neurospora 
localization of, 120 and arom aggregate, 
and respiratory chain 945 


=o adipose tissue, 
46 
electrons carried, 124, 
125 
site II phosphorylation, 
125, 126, 134 
Cytochrome c 
chemical modification of, 
1029, 1030 
and ion transport, 140 
localization of, 120, 
121 
nuclear magnetic resonance 
of, 616 
photooxidation of, 203, 
204 


redox potential of, 1031, 
1032 


redox state of, 127 
structure of 
heme in, 1029, 1030 
and oxidation state, 
1031 
sequences of, 1031 
by X-ray crystallography, 
1029, 1030 
Cytochrome f 
in greening, 181-83 
in photosynthesis 
function of, 210, 211 
localization of, 210 
— dation of, 203, 
2 
and pigment 700, 208, 
210 


and plastocyanin, 208, 209 
Cytochrome oxidase 
components of, 126 
function of, 126 
— of, 386, 387, 
90 


functions of, 945, 946 


coer deaminase, 
0 
3-Deoxy-D-arabinoheptul Mg 





7-phosphate synthetase, 
265, 266 


Deoxythymidine kinase, 665 
Depsipeptides 


biosynthesis of, 459, 
460 
metal binding of, 451 


Diets 


commerical 
mineral mixtures, 550, 
551, 566, 567 
stock rations, 553, 554 
description of, 552 
minerals in 
commerical, 550, 551 
deficiency of, 555-57, 560, 
561, 565 
mixtures of, 560, 561 
omissions of, 559, 560, 
562 
requirements in 
methods, 564, 566 
references, 564 
’ 
vitamins in 
commerical mixtures, 558, 


deficiency of, 555-59 
omission of, 557-59 
zinc in, 562, 563 


Dihydroflavin nucleotide-nitrate 


reductase, 365 


Dihydrofolate reductase 


amethopterin affinity of, 
952 

regulation of, 951-53 

as repressor, 951, 952 


Cytochrome reduci:g substance Diimidazolyl ferrohemochrome, 


antibody to, 205 
demonstration of, 202- 


133, 134 


Diketopiperazines, 458 
4 Dipeptide permease, 398 
and ferredoxin reducing sub- 


Diplococcus pneumoniae, 
stance, 205 952 
molecular weight of, 204 Diphtheria toxin 
nature of, 203, 204 and protein synthesis, 361, 
Cytokinin, 1049 433, 434, 703 
DNA 
D chemical synthesis, 
869 
Daunomycin in chloroplasts 
DNA binding by amount of, 187 
model of, 790 


base composition of, 186, 
strength of, 790 187 











and chloroplast RNA, 
190, 191 

demonstration of, 186, 
187 


information in, 190-92 
localization of, 188, 
189 
5-methylcytosine in, 187 
and ribosomal proteins, 
191 
sequences in, 187, 188 
and chloroplast structure 
and carotenoid synthesis, 
189 
- chlorophyll synthesis, 
9 


1 
chloroplast DNA, 188- 
90 


nuclear, 189, 190 

“ ica 189, 

and starch synthesis, 
190 


circular 
in animal viruses, 914, 
915 
attachment sites for, 925, 
926 


and bacterial chromosomes, 
909 

in bacteriophage, 909, 
910 


cohesive ends in, 901 

of colicinogenic factors, 
912 

copies of, 922, 923 

of — phage, 913, 
9 

discovery of, 900, 901 

dissociation of, 921, 
922 

dye binding of, 903 

eukaryotic, 914-19 

— events of, 919- 


incompatability in, 924 

integration of, 919-22 

isolation of, 905, 906 

in kinetoplasts, 918 

in mitochodria, 902, 905, 
916-18 

nuclear, 915, 916 

in nucleoli, 916 

PH effect, 902 

in plasmids, 910, 914 

Dpeeen. 909- 
4 

properties of, 901-5 

relaxation complexes of, 
907-9, 912 

relaxed circles, 901, 902, 


905 
replication of, 922, 924- 
34 
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of resistance factors, 
912 
segregation of, 922, 924, 
5 


sex factors, 910-12 

supercoiling in, 901-5, 
917, 919 

thermal denaturation of, 
902, 903 

transfer of, 920, 921 

winding numbers, 903, 


904 

of colicinogenic factors, 
912 

ay protein binding, 837, 

of defective phage, 913, 
914 


denaturation factor for, 
879, 880 
DNA polymerase binding 
, 857, 858 
duplication of, see DNA 
synthesis 
dye binding by, 903 


ee eerie’ of, 858, 


episomal 
integration of, 919, 920 
nature of, 919 
transfer of, 920, 921 
in eukaryotes 
circular, 914-19 


610 
and hydrogen bonding, 
609 


and histones, 297-302, 305, 
306 


hybridization of 
and repeated sequences, 


997, 998 
kinetoplast, 918 
in mitochondria 
catenated, 917 
— ts DNA, 


Pn ee of, 902, 905, 
916-18 

copies of, 923 

function of, 916 

oligomeric, 917 

size of, 916 


in plasmids, 910, 914, 921, 
926 


, 
recombination in 
base sequence involved, 
850 
site specific, 842-50 
relaxation complexes of 
in colicinogenic factors, 
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912 
isolation of, 907 
models of, 908, 909 
—— factor, 907, 
relaxation of, 907, 908, 
912 
—s strand specificity, 907, 


renaturation of, 879 
repair of 
and endonuclease I, 873 
mechanism of, 860, 861, 
863 
in pol A mutants, 869, 870, 
873, 874 
-— re induction, 


+ —-Weneaes for, 858-60, 
7. 
replication of 
and histones, 296, 303 
and prophage induction, 
833, 834 
see aiso DNA synthesis 
of resistance factors, 912, 
913, 919, 920-22 
RNA polymerase binding of 
conformational changes in. 
720, 721 
— factor role, 725- 
9 


sites of, 717, 718 
and RNA synthesis 
in ener TT, 725, 
726 
ribosomal, 731 
sigma factor role, 725- 
29 


in sex factors 
circularity, 911 
integration of, 919, 920 
— weight ot, 
purification of, 911, 912 
transfer of, 

supercoiled 
and dye binding, 903 
in mi 917 
nuclease action on, 878 
origin of, 905 
PH effect, 902 


and w protein, 905 
and salt concentration, 
902 


sedimentation of, 901, 
902 

and superhelix density, 
904 

thermal denaturation of, 

winding numbers, 903, 
904 

transfer of 
chromosomal, 920 


and DNA synthesis, 921 
episomal, 920, 921 








1172 
strand transferred, 920, 
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DNA ligase 
assay of, 875, 876 
of bacteriophage T4, 
876 
in DNA synthesis, 876, 884, 
885 


forms of, 875 
function of, 876, 877 
mutants of, 876, 877 
and NAD, 875, 876 
substrates for, 875 
DNA polymerase 
activators of, 856 
active center of, 863 
acylation of, 865 
bacteriophage T4 induced 
mutants of, 857, 863 
nuclease activity, 859 
in repair, 859, 860 
in replication, 871 
binding sites of 
AMP, 628, 629 
ATP, 628, 629 
for DNA, 857, 858. 


for template, 857 
and circular plasmids, 
931 
cleavage of, 865, 866 
and $X 174 "DNA, 927 
electronmicroscopy of, 
858 


in eukaryotes, 866, 867 
fragment of, 674 
inhibition of 
by actinomycin, 778, 779, 
783, 784 
by anthramycin, 796, 
856 


by chromomycin, 788 

by hedamycin, 792 

by kanchanomycin, 804, 
805 


by mithramycin, 788 

by nalidixic acid, 856 

by olivomycin, 787 

by phleomycin, 795, 
856 


mitochondrial 
inhibition of, 856 
properties of, 867 
molecular weight of, 674 
mutants in 
and DNA replication, 863, 
870, 871 
and phage growth, 870 
and polymerase II, 871 
and repair, 870 
revertants of, 869 
selection for, 869, 870 
nuclear magnetic resonance 
of, 628, 629 
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nuclease activity of 
and double helix, 858, 
859 
and phosphate terminus, 
858, 859 
= polymerization, 859- 


products of, 859 

and repair, 859-61, 
863 

separation of, 865, 866 

and thymine dimers, 859 

T4 specific, 859 

polymerization by 

and branched products, 
861, 870 

direction of, 860, 870 

initiation of, 862, 864, 
865, 886 

for net synthesis, 861, 
862 


and nick translation, 858, 
860, 861, 863 

and nuclease, 860, 861, 
865, 866 

primer for, 858, 864, 
865 


in repair, 859-61 
and strand exchange, 860, 
862 
properties of, 856-69 
at arspees exchange by, 


pyrophosphorolysis by, 
858 


in repair 
mechanism of, 863 
and nick translation, 858, 
860, 861, 870 
requirements for, 858- 
60 
role of, 863 
RNA dependent 
demonstration of, 867, 
868 
product formed, 868 
template for, 868 ~ 
role of 
and repair, 863, 870 
in replication, 870, 871 


deoxyribonuclease III, 859 

in recombination, 859 

in RNA polymerase prepara- 
tions, 713 

see also DNA polymerase, 
Endonuclease I, Staphylo- 
coccal nuclease 

DNA synthesis 
— effect, 778, 


chemical, 869 
and chloramphenicol- insensi- 
spoon eee art 928 





attachment sites, 925, 
926 


catenated, 933 

copies made, 922, 923 
= intermediates in, 
initiation, 926-29 
mechanism of, 922 
mutant studies, 931 
nicking of, 909 
oligomeric, 933, 934 
in polyoma virus, 914 
relaxation complex of, 


909 

rolling-circle model, 915, 
929, 930 

segregation, 922, 932, 
933 


termination, 931-33 
in colicinogenic factors, 
881 


cyclic intermediates in 
and bacteriophage DNA, 
930, 931 
as circular DNA, 929- 
1 
in mutants, 931 
denaturation factor in, 879, 
880 


direction of, 860 
DNA ligase ‘role, 875-77, 
884, 885 
by DNA polymerase 
activators, 856 
bacte induced, 
857, 859, 860, 863 
in eukaryotes, 866, 
867 


inhibitors, 856 
initiation of, 864 
mitochondrial, 856, 867 
and nuclease, 858-63 
= activity of, 


product formed, 859-62 
RNA dependent, 867, 
868 


in DNA polymerase-deficient 
mutants 
a requirement, 872- 
7 
and DNA polymerase, 870, 
871, 874 
in vitro, 871-75 
phage infected, 872, 874 
preparations used, 872- 
15 
product formed, 872 
and repair, 869, 870, 873, 
874 
rt ane aces yy 875 
selection of, , 870 
bape ro ron tf 920, 


and histone phosphorylation, 
294, 296, 303 








inhibition of 
by anthracyclines, 790, 
791 


by anthramycin, 797, 
798 


by bleomycin, 795 

by carzinophyllin, 794 
by chromomycin, 787 
by hedamycin, 792, 793 
a were wear 803, 


by mithramycin, 787 
by mitomycin, 793 
by olivomycin, 787 
by phleomycin, 795 
” —— 792, 


by streptonigrin, 794 
initiation of 
control of, 886, 926, 
927 


DNA polymerase role, 
864, 865 

membrane role, 884 

models of, 886-88 

in mutants, 928 

and nicks, 862, 927, 
929 

nuclease role, 886, 927, 
929 


and protein synthesis, 882, 

927, 928 
mechanism of 

in animal cells, 885 

bidirectional, 889, 890 

discontinuous, 884-86 

= DNA ligase, 876, 884, 

5 

and initiation frequency, 

886 


models of, 886-89 

origin in, 889 

single stranded, 885, 
889 


and membranes, 872, 883, 
884 


in mitochondria, 856, 867 
models of 
and circular DNA, 925, 
930 


and initiation, 862, 886- 
88 


prefork, 886 
retrograde initiation, 886, 
887, 889, 890 
rolling circle, 887-90, 
915, 921, 929, 930 
nucleases in, 877, 878 
in — le cells, 872, 
87 
w protein in, 880, 881 


repair 
and endonuclease I, 873 
mechanism of, 860, 861, 

863 


and nick translation, 860, 
861 
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in pol A mutants, 869, 
870, 873, 874 
= — induction, 


requirements, 858-60, 
873 
rolling-circle model of 


— in, 922, 932, 
tunis stranded circles, 
883 


and circular DNA, 931- 
33 

and cyclization, 931, 
932 


Dopa decarboxylase 
inhibition of, 471 
purification of, 471 
= phosphate in, 
tole of, 470 

Dopamine 
biosynthesis of, 468 
in =o granules, 


function of, 466 


pathway of, 475, 476 
storage of, 482 


Dopam: droxylase 
activity of, 468, 472, 479, 
490, 491 
assay of, 472 
in chromaffin granules, 472, 
473, 481, 483 
copper in, 472, 473 
sar ~~ Sapam 
inhibition of, 473 
regulation of, 489, 490 
release of, 484 
specificity of, 472 
Down's syndrome, 593 
DPN 
see NAD 
DPN diaphorase 
transport of, 486, 487 


Edeine 
biosynthesis of 
cell-free, 453, 456 
in cells, 4 
and protein synthesis, 
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103-7 
Ehrlich ascites cells, 117, 
1048 
Elastase 
activation of, 1028 
i Gs crystallography of, 


Electron cytochemistry 
artifacts in. 


, 380, 381 
controls in, 381 
definition of, 376 
with diaminobenzidine, 386, 
390-92 
of hydrolases, 382-84, 388, 


389 
in immunology, 391, 392 
of peered organelles, 


limitations of, 376, 377 
marker enzymes, 389, 


by — staining, 384- 


of oxidases, 386, 388 

of oxidoreductases, 384 

and tissue fractionation, 
376 


tissue preparation, 381, 
382 


see also Enzyme localization, 
specific enzymes 
Electronmicroscopy 
of chloroplast DNA, 188, 
189, 918 
chloroplasts, 161-68, 171- 
74, 178, 179, 188, 189 
of DNA 
chloroplast, 188, 189, 
918 


and circularity, 900, 901, 

911, 914-18 

and DNA polymerase bind- 
ing, 857, 858 

DNA polymerase synthesized, 
862 


kinetoplast, 918 
mitochondrial, 916, 
917 
and replication, 930 
of SV 40, 914, 915 
of enzymes 
see Electron cytochemistry, 


and site I phosphorylation, 
123, 124 
and boca semen nae 4 124 
Electron transpo: 
in prado mo 161, 162 


in photosynthesis 
angeye I in, 219, 
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‘components of, 199-221 
and cytochrome reducing 
substance, 203-5 
bay win in, 209- 
1 


ferredoxin in, 198, 201- 
3 


and ferredoxin reducing 
substance, 204, 205 

light reactions in, 198- 
200 


manganese in, 220, 221 
and NADP, 198-200 
photochemical systems in, 
198, 199 
pigment 700 role, 205- 
7 


plastid quinones in, 213- 
17 


plastocyanin in, 207-9 
substance Q in, 217-19 
rotenone sensitive, 121 
ubiquinone in, 124 
vitamin A in, 511, 512 
see also Oxidative phosphory- 
lation 
Encephalitogenic protein 
chemical modification of, 
639, 640 
in development, 641 
ee of, 636, 
6 


immunological properties 
of modified protein, 
639 
and multiple sclerosis, 
638 


isolation of, 638 
as myelin component, 636, 
637 
on properties of, 638, 
9 


sequence of, 639, 640 
Endonuclease I, 873, 901 
Endoplasmic reticulum 

marker enzymes in, 

390 
Energy transfer 

in ACTH, 95 

in amino acids, 94 

definition of, 84 

in dipeptides 

and aromatic amino acids, 
92, 93 
quenching of, 92 
and separations, 93 
in — proteins, 106, 
1 


in indole, 92 
in insulin A chain, 96 
in NAD enzymes, 107, 
108 
in oligopeptides 
and aromatic amino acids, 
93, 94 


and separations, 93 
in organic molecules, 86 
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in > iad hormone, 


in phenol, 92 
in photosynthesis, 86 
in phycocyanin, 107 
physical basis of, 86 
in polynucleotides, 86 
in polypeptides 
and aromatic amino acids, 
93, 94 
dye conjugates of, 94, 
95 


molecular weight effect, 
93 
separation effect, 95 
in protein-dye conjugates 
applications of, 100 
to dye, 100-4 
among fluorescent groups, 
104, 105 
to nonconjugated acceptor, 
105, 106 
to protein, 104 
in proteins 
conditions for, 84, 85 
and conformation, 85, 90, 
103 
and donor quantum yield, 
89 
- conjugates of, 100- 


extent ot, 85 

and fluorescence, 84 

fluorescence characteris- 
tics, 96, 97 

heme, 106, 107 

and index of refraction, 
89 

and iodotyrosines, 99, 
100 


mechanisms of, 84 

methods, 90, 92 

NAD enzymes, 107, 
108 


and orientation factor, 
9, 90 


2” uate: as donor, 
9 

phycocyanin, 107 
physical basis of, 86 
pyridoxal, 109 
pyridoxamine, 108, 109 
rate of, 87, 88 
resonance mechanism in, 


separation effect, 87, 88, 
in solution, 88 
spectral overlap integral, 
tryptophan role, 96- 

100 


tyrosine role, 96-99 
and uv inactivation, 84 
see also individual pro- 
teins 
pyridoxal phosphate in, 109 





ae in, 108, 


resonance mechanism in 
conditions for, 84, 85 
and donor quantum yield, 
89 
and fluorescence, 84, 
85 
— index of refraction, 
methods in, 90, 92 
and orientation factor, 89, 


90 
physical basis of, 86 
rate of, 87, 88 
and separation, 87, 88 
in solution, 88 
spectral overlap integral, 
90 


terminology, 84, 85 
theory of, 87 


Enolase, 676 
Enzyme kinetics 


in ac enzymes, 686, 
7 
and self-association 
and allosterism, 660 
binding sites of, 661 
ligand binding equations, 
660, 661 
measurement of, 659, 
660 
rate of, 661, 662 


Enzyme localization 


i cs me eh my 390- 

9: 

by ee cytochemistry, 
76 


and enzyme characteristics 
extraction of, 378 
fixation of, 378, 379 
specificity of, 377, 
378 


factors affecting 

enzyme characteristics, 
377-79 

extraction, 378 

fixation, 378, 379 

reaction characteristics, 
379-81 

substitutes for, 377, 
378 


with ferricyanide, 384 
fixation techniques 
aldehydes in, 378, 379 
g de in, 379 
necessity of, 378 
of hydrolases 
acetylcholinesterase, 383, 
384, 389, 390 
= phosphatase, 382, 


—" phosphatase, 382, 
aminopeptidase, 

388 
ATPase, 383 








glucose 6-phosphatase, 
, 390 


y-glutamy] transpeptidase, 
388 

metal precipitation, 
382 


methods, 382, 388, 389 
thiamine pyrophosphatase, 
383, 390 
in immunology, 391 
marker enzymes, 389, 
390 
by osmiophilic staining, 
384- 
oxidases 
cytochrome oxidase, 386 
methods, 386, 388 
peroxidase, 386 
of oxidoreductases, 384 
with peroxidase tracer 
in immunology, 391, 
392 


and permeability, 391 
principles, 390 
and reaction characteristics 
artifacts in, 380, 381 
products, 380 
simultaneous capture mech- 
anisms, 379, 380 
with thiocarbohydrazide, 
385 


by tissue fractionation, 376, 
377 


tissue preparation 
chopped sections, 381 
embedding media, 381, 
382 


Enzyme reaction mechanisms 
of flavoproteins, 335 
hydrolytic enzymes, 324- 

27 


in metabolism, 339, 340 
NAD-linked dehydrogenases, 
327-35 
and ‘rapid reaction techniques 
flow methods in, 316- 
18 
relaxation techniques, 
318-20 
and substrate recognition, 
316 
value of, 315, 316 
see poppin spectra, 322- 
relaxation techniques in, 
318-20 
and transient kinetics 
and enzyme intermediates, 
320-22 
interpretation of, 320- 
22 


model in, 321, 322 
and reactants, 320, 321 
see also specific enzymes 
Enzymes 
analysis of, 580, 581 
see also specific enzymes 
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Enzymic catalysis 
model studies of, 1019 
and orientation, 1019 
and propinquity, 1019, 
1020 
and proximity, 1019, 1020 
solvation effect, 1020 
specificity of 
and conformational changes, 
1020, 1021 
and induced fit, 1020, 
1021 


and nonproductive com- 
plexes, 1021, 1022 
and strain, 1021 
and substrate fit, 1022 
theories of, 1018-22 
Epinephrine 
and adenyl cyclase, 744- 


and amino acid transport, 


764 

analysis of, 580 

and calcium transport, 
764 


and glycogenolysis, 354 
and glycogen phosphorylase, 
760 


and glycogen synthetase, 
355 
and potassium transport, 


Equilibrium dialysis 
of RNA polymerase, 
718 


Erythrocytes, 576 
Erythropoietin, 745 
Escherichia coli 
acetyl coenzyme A carbox- 
ylase of, 663 
adenyl cyclase of, 743 
alkaline phosphatase of, 
324, 325, 664, 678 
aminoacyl-tRNA synthetases 
of 
characterization of, 1057, 
1058 


regulation of, 956 
specificity of, 1058- 
61 
anthranilate synthetase of, 
947 
arginine synthesis in, 945, 
961 


aspartokinase- homoserine 
_—— of, 334, 
bacteriophage replication 
in, 857, 859, 860, 863, 
864, 870-72, 876, 882, 
883 
bacteriophage T4 infected 
ATPase in, 878 
DNA ligase of, 876 
DNA polymerase of, 857, 
859, 860, 863, 871 
nucleases of, 877 
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catabolite repression in, 
752 


cell wall of, 30-33, 35- 
39 

chromosomal attachment 
sites in, 884 

colicinogenic factors of, 
871, 881, 912 

cyclic AMP diesterase of, 
747 

defective phage in, 913, 
914 


DNA of 
attachment sites for, 925, 
926 
circular nature, 909 
copies of, 922 
dissociation of, 921, 
922 
incompatibility of, 924 
replication of, 925, 926 
in sex factors, 910-12, 
919, 920 
DNA ligase of, 875-77 
DNA polymerase of 
activators of, 856 
active center of, 863 
inhibitors of, 856 
initiation by, 864 
mutants in, 869, 870 
nuclear magnetic resonance 
of, 628, 629 
nuclease activity of, 858, 
859, 861, 865 
and @X 174, 927 
primer for, 864, 865 
role of, 863, 870, 871 
substrate binding by, 857, 
858 
endonuclease I of 
and DNA repair, 873 
and superhelical repair, 
878, 901 
formylmethionyl-tRNA in, 
1, 
6-galactosidase of 
affinity chromatography of, 
267, 268 
oscillations in, 248 
- tosyltransferase of, 
7 


glutamine synthetase of 
—- of, 357, 


regulation of, 357-61 
glycoproteins of, 39 
leucyl-tRNA synthetase of, 

346, 363, 364 
lipopolysaccharide of 

inner core of, 32 

outer core of, 30, 31 

phospholipid-protein com- 

plex, 36, 37 

structure of, 30, 31 

methionyl-tRNA in, 411, 
412 
mutator strains of, 857 
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nucleases in, 877, 878 
of 


level of, 401 

nature of, 400, 401 

and protein synthesis, 
402, 403 

and protein turnover, 
403 


peptide formylase of, 417 
peptide transport in, 399 
peptidoglycan of, 37 
eas ig of, 777, 


plasmids in, 910-14, 921 
pol A mutants of 
and DNA polymerase, 870, 
871 
and DNA repair, 869, 
870 


DNA synthesis in, 871- 
15 


selection, 869, 870 
proteases in, 405 
w protein of, 880, 881, 
905 
protein kinase of, 757 
protein synthesis in 
‘ bacteriophage RNA, 
9 
el 424-31 
enzymes, 440 
formylmethionyl-tRNA in, 
411-15 
GTP role, 414, 426, 427, 
430, 431 
initiation of, 411-20 
initiation factors in, 412- 
15, 419, 420 
methionine in, 411, 
417 
peptidase role, 402, 403 
ribosomal subunit role, 
412, 416 
termination, 435-40 
protein turnover in, 403 
— dehydrogenase of, 
pyruvate formate lyase of, 
346, 362, 363 
relaxat 


synthesis of, 908 
— factors of, 912, 
9 
ribosome dissociating factor 
of, 416 
RNA polymerase of, 712- 
19 


sex factors in 
circularity of, 911 
properties of, 910, 
911 
transcription in, 752, 753 
transformylase of, 420, 
421, 423 
tRNA of 
crystallization of, 1062, 
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1063 

methylation of, 1050, 
1051 

— nucleosides in, 


049 
purification of, 1046, 
1047 


sequences of, 1048 
suppressor, 1057 
eae receptor protein, 
Estriol analysis, 583 
Estrogen 
and adenyl cyclase, 745 
Ethidium bromide 
DNA binding of, 903, 
906 


and tRNA structure, 1052 
N-Ethylmaleimide, 454 


Euglena gracilis 
chloroplast DNA of, 187, 
188, 190 
— ribosomes of, 
chloroplasts in, 169 
phosphatase of, 365 
Exposure calculations 
and folding, 1015, 1016 
in lysozyme, 1015-17 
method of, 1015 


F 


Fabry's disease, 62, 73, 
593 
FAD 
in D-amino acid oxidase, 
666 


activation of, 146, 147 
analysis of, 581 
in Gresenenn, 


Fatty acid synthetase, 671 
Ferredoxin-NADP oxidoreduc- 


tase 
antibodies to, 203 


complexes of 
with ferredoxin, 201 
with NADP, 201, 335 
properties of, 200, 201 
purification of, 200, 
201 
specificity of, 199 
Ferredoxin reducing sub- 


stance 
antibodies to, 204, 205 
and cytochrome reducing 
substance, 2: 
demonstration of, 204 
Ferredoxins 
evolution of, 202 





in photosynthesis 
reduction of, 202, 203 
role of, 198, 199, 
202 


sequences of, 202 
Ferritin analysis, 581 
Fibrin 


use in surgery, 18 
Fibrinogen 


analysis of, 581 
clotting of, 103 
fluorescence of, 103 
Ficin, 324 
Flavokinase, 265 
Fluorescence 
of ACTH, 95 
of antimycin, 150 
of chloroplasts, 183, 
184 
of lysozyme, 326 
of NADH 
and alcohol dehydrogenase, 
328, 329 
-~ ve dehydrogenase, 


of peptides 
aromatic amino acids in, 
92-94 
quenching of, 94 
and protein association, 
658, 659 
of proteins 
and amino acid chromophores, 
96-100 


“ conjugates of, 100- 


energy transfer in, 84, 85, 
96-110 
“< prosthetic groups, 106- 


see also specific proteins 
in aa processes, 
of ~ lagen nuclease, 


in stopped-flow spectrophoto- 
metry, 317 
of tRNA, 1051, 1052 
Fluorescence depolarization, 
92 
Fluorescence polarization 
of dipeptides, 93 
and lactoglobulin 


Fluoride analysis, 578 
FMN 


in NADH dehydrogenase, 
122 
Folate analysis, 593 
Forssman glycolipid, 63 














modification of, 346, 356, 
357, 365, 366 

phosphorylation of, 346, 
356 


regulation of, 346, 356, 
357, 366, 672 


Fructose diphosphatase kinase, 


356, 357 
Fusidic acid 
and protein synthesis, 414, 
430, 701, 703 


G 


Galactose phosphate uridyl- 
transferase, 593 
6 -Galactosidase 
in affinity chromatography, 
262-64, 267, 268 
regulation of, 965 
subunits of, 674 
synthesis of 
—_ catabolite repression, 
730 


in vitro, 440 
model of, 251 
oscillations in, 248 





energy transfer in, 
105 


Gangliosides 
analysis of 
quantitative, 58 
separation, 57, 58 
biosynthesis of, 49, 50 
function of, 75, 76 
of 


carbohydrate of, 49, 50, 


587 
of ea a 59, 


Gaucher's disease, 72, 593 
GDP, 425, 426 
Gelatin fluorescence, 96 
Gel filtration 
of histones, 283 
of RNA polymerase, 714, 
715 


Gibberelic acid, 744 
Glass beads 


Glial proteins, 647, 648 
Globosides 
immunology of, 74, 75 


SUBJECT INDEX 


structures of, 63 
Glucagon 
adenyl cyclase stimulation 
by, 744-46 
and amino acid transport, 
764 
pe or transport, 763, 


ian eiycagen phosphorylase, 

onli histone phosphorylation, 
7 

nuclear magnetic resonance 


and protein synthesis, 753, 





qi = 4A. ‘ 72 
Glucocorticoids 
and catecholamine regula- 


tion, 489 
and cyclic AMP 
interaction of, 762 
and lipolysis, 761 


and protein synthesis, 761, 
762 
and tyrosine transaminase, 


see Mucopolysaccharides 
Glucose analysis, 582 
Glucose oxidase 

analysis of, 581 

reaction steps of, 335 
Glucose 6-pho: 

deficiency of, 814 

localization of, 383, 

390 

Glucose 6-phosphate dehydro- 


genase 
analysis of, 593 
association of, 664 
regulation of, 367 
B-Glucosyltransferase, 440, 


664 
Glutamic dehydrogenase 
aggregation of, 333, 334 
association of, 656, 664, 
666, 667 
chemical modification of, 
667, 668 
dissociation of, 667, 
668 


energy transfer in, 108 
inactivation of, 367 

mechanism.of, 333, 334 
regulation of, 666, 667, 


1177 


679, 688 
sequence of, 684, 685 
— of, 666, 679, 


synthesis of, 248 

and vitamin D, 521 
Glutami etic trans- 

aminase 

fluorescence of, 108 

mechanism of, 338 
Glutaminase, 664 
Glutamine analysis, 582 
Glutamine synthetase 

es ak of, 269, 358, 


in ad chromatography, 
69 
deadenylylation of, 358, 
359 





forms of, 358, 359 
properties of, 357, 358 
regulation of 
by adenylylation, 269, 346, 
358-61 
by chemical modification, 
346, 357-61 
by feedback, 359 
358 


y-Glutamyl transpeptidase, 
388 


Glutaraldehyde 
as enzyme fixative, 
379 


purification of, 379 
Glutarimide antibiotics 
and protein synthesis, 703, 
706, 707, 709 
Glutathione, 133 
Glyceraldehyde phosphate 
dehydrogenase 
allosterism in, 242 
asymmetry 
catalytic sites of, 678 
dissociation of, 757 
fluorescence of, 107, 


108 
hybridization of, 675, 676, 
678 


mechanism of, 332, 333 

model of, 685, 686 

in multienzyme complexes, 
672 


NAD interactions of, 332, 
333 


reassociation of, 676 
role in glycolysis, 117 
sedimentation of, 673 
structure of, 684, 685 
and vitamin D, 520, 521 
Glyceride analysis, 582 
Glycerol analysis, 582 
Glycerol 3-phosphate dehydro- 
genase — 
in affinity chro: 
263, 266, 267 
and glycolysis control, 
117 
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localization of, 121 
mechanism of, 340 
in mitochondria, 117 
in muscle types, 117 
and NADH oxidation, 
117 
purification, 266, 267 
reassociation of, 676 
Glycogen 
degradation 
control of, 347-52, 755, 
756 
in vivo, 354, 355 
and glycogen synthetase 
binding, 264 
synthesis of 
control of, 347, 348, 352- 
54, 756 
in vivo, 355 
Glycogenolysis, 491 
Glycogen phosphorylase 
activation of 
and ACTH, 760 
by cyclic AMP analogs, 
750 
and cyclic AMP assay, 


and phosphorylase kinase, 
755 


active form of, 670 
AMP binding sites of, 
670 
association of, 662, 665, 
670, 671 
energy transfer in, 109 
epinephrine effect, 760 
glucagon effect, 760 
hysteretic effects in, 
688 
molecular weight of, 348 
pyridoxal phosphate binding 
by, 349 
regulation of 
active forms, 346-49, 354, 
355, 755 
AMP requirements, 348, 
670, 671 
in different species, 346, 
349 


in vivo, 354 
by phosphorylase kinase, 
347, 348, 350, 351, 354, 
355, 755 
by phosphorylase phospha- 
tase, 348, 351, 352, 755 
by phosphorylation, 345- 
49, 354, 355, 755 
site of, 349 
and steroidogenesis, 760, 
761 
subunits of, 674 
Glycogen synthetase 
cyclic AMP effect on, 
756 
and glucocorticoids, 353, 


glycogen binding of, 264 
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inhibition of, 354 
occurrence of, 352, 353 
phosphorylation of, 346-48, 
353, 355 
regulation of 
active forms, 346-48, 352- 


54 
by calcium, 353, 354 
glucose 6-phosphate de- 
pendence, 352 
hormonal, 355 
in vivo, 354, 355 
by phosphorylation, 346- 
48, 352-55 
Glycogen synthetase kinase 
activation of, 756 
properties of, 353 
regulation of, 348, 355 
Glycogen synthetase phospha- 
tase 
action of, 353 
regulation of, 347, 348, 
353 


Glycolic acid oxidase 
in peroxisomes, 390 
Glycolipids 
and viral transformation, 
49-51 
Glycolysis 
allosterism in, 242 
control of, 117, 242 
enzymes of, 339 
and fatty acid activation, 
147 


glyceraldehyde phosphate 
dehydrogenase in, 117 

malate-aspartate cycle in, 
118, 119 

and NADH reoxidation, 116- 
19 


oscillations in 
amplitude of, 240 
ATP role, 241, 242 
cell-free system, 240 
control of, 240-43 
in intact cells, 243 
metabolic balance, 240 
models of, 251 
of NADH, 238, 240, 241, 

243 


requirements for, 240 
significance of, 243 
sugar effect, 240 
Glycoproteins 
biosynthesis of 
and cell adhesion, 48 
cell surface, 48 
glycosidic linkage of, 43- 
47 


Golgi apparatus in, 44, 
45 


ribosomes in, 45-47 

transferases in, 43, 44, 
48 

transport of, 46 





viral, 51-53 
and vitamin A, 511 
mammalian 
biosynthesis of, 43- 
47 
of cell surface, 47-51 
function of, 48 
immunoglobulins, 45- 
47 
plasma type, 42 
sialoglycoproteins, 47 
structure of, 41-43 
types of, 41 
and virus transformation, 
49-51 
sialoglycoproteins, 47 
structure of 
chondroitin sulfate, 43 
classes of, 42 
mucopolysaccharides, 42, 
43 


plasma type, 42 
and virus structure 
formation of, 51, 52 
in herpes viruses, 52 
in Sindibis virus, 51, 
52 
Glycosidases 
in sphingolipid analysis, 
59 
see also specific enzymes 
Glycosphingolipids 
analysis of 
carbohydrate of, 59 
gas chromatography in, 
59, 60 
mass spectrometry in, 59, 
60 
separation, 57-59 
degradation of 
and disease, 72, 73 
enzymes of, 71, 72 
sphinganine, 67, 68 
functions of 
immunological, 74, 75 
in membranes, 74, 75 
in myxovirus, 75, 76 
and viral transformation, 
15 
nomenclature of, 57 
structures of 
backbone, 63 
bases of, 60-62 
in brain, 61 
carbohydrate of, 62- 
65 
classes of, 63 
fatty acids in, 62 
fucose in, 63-65 
sulfatides, 62 
synthesis of 
biosynthesis, 66-71 
chemical, 65, 66 
enzymes of, 69, 70 
Glycosyltransferases 
in my envelope, 36, 











in glycoprotein synthesis, 
43, 44 


’ 
localization of 
clusters of, 44 
in Golgi apparatus, 44, 
45 
apparatus 
and glycoprotein biosynthe- 
sis, 44, 45 
glycosyltransferases in, 
44, 45 


marker enzymes in, 
390 
Gonadotropin, 745 
Gout 
allopurinol control of, 
818 


and hypoxanthine-guanine 


phosphoribosyltransferase, 
818 


Gramicidin 
and bacterial growth, 
402 


as mitochondrial swelling, 
44 
Gramicidin A, 450 
Gramicidin S 
biosynthesis of 
ATP role, 453, 454 
cell-free, 453, 454 
cyclization, 454 
requirements, 453, 454 
-conformation of, 612 
nuclear magnetic resonance 
of, 612 
Growth hormone 
analysis of, 582 
fluorescence of, 99 
GTP 
neurotubule protein binding 
of, 643, 644 
in protein synthesis 
elongation, 426, 427, 430, 
431, 433, 
in eukaryote 
and GTPase, mi, » ass, 
431 
initiation of, 414, 424 
stoichiometry, 431 
Ty binding by, 426 
GTPase 


in protein synthesis, 425-28, 
431 


ribosome dependent, 414 
Guanosine tetraphosphate, 
731, 732 
Guanyl cyclase, 750, 
751 


Gulonolactone oxidase, 507 
H 


Hedamycin 
DNA interaction of 
level of, 791, 792 
nature of, 791, 792 
stability of, 792 
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and RNA polymerase, 
792 


a-Helix 
in calcium binding protein, 
524 
in histones, 301, 302 
in lactic dehydrogenase, 
1036, 1037 
and nuclear magnetic reso- 
nance spectra, 613 
in peptide antibiotics, 
451 
in proteolipid protein, 637 
in RNA polymerase, 722 
in staphylcococcal nuclease, 
1033 
Hemocyanins 
energy transfer in, 
110 
ultracentrifugation of, 15 
Hemoglobin 
analysis of, 582 
conformational changes in 
and ligand binding, 228- 
30, 233, 234, 336, 337, 
680, 1020, 1021, 1025 
and oxygen binding, 228- 
31, 234, 235, 336, 337, 
1023, 1024 
cooperative binding to 
molecular basis of, 227, 
336, 337 
and paramagnetic reso- 
nance, 230 
denaturation of, 625 
diphosphoglycerate binding 
by, 675, 681 
dissociation of 
and dimers, 681 
in high salt, 673, 674 
early research, 7 
fluorescence of, 106 
heme-heme interactions in, 
619, 620, 680 
hemoglobin H 
oxygenation of, 230 
iodoacetamide derivatives of 
and inositol hexaphosphate 
binding, 231 
nature of, 229 
—_ binding by, 229-32, 


spin resonance of, 229- 
31 


ligand binding by 

and conformation change, 
228-30, 233, 234, 336, 
337, 680, 681, 1020, 
1021, 1023, 1025 

cooperative, 227-30, 337, 
682, 1023-25 

diphosphoglyceric acid, 
1026 

interactions in, 680, 1023, 


1024 
iron role, 680, 1024, 
1025 
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mutant 
nuclear magnetic resonance 
of, 619 
and oxygen binding, 680 
nuclear magnetic resonance 
of, 615, 619, 625 
oxygen binding by 
and Bohr effect, 1025 
and conformational c 
228-32, 234, 235, 336, 
337, 1023, 1025 
cooperative, 227, 228, 230, 
337, 682, 1023-25 
and dissociation, 681, 
682 
interactions in, 1023, 
1024 


iron role, 1024, 1025 

model of, 685 

significance of, 235 

and subunit interactions, 
680-82 


quaternary structural c’ 
in, 228, 229, 336, 337 
structure of, 
subunit interactions in 
— Bohr effect, 680- 
2 
and dissociation, 664, 681, 
682 
and oxygen binding, 680- 
82 


synthesis of 
initiation of, 420-23 
—we RNA for, 415, 


triphosphate binding by 
nature of, 232 
spin resonance of, 232, 
233 

X-ray crystallography of, 
228, 335, 336, 1023-25 

Heparin. 

and RNA polymerase, 717, 
718, 721, 727 

Herpes simplex virus, 52 

ae ex mapping, 848, 


Hexokinase 
analysis of, 593 


repression of, 954, 
955 
Histidine decarboxylase, 


Histone kinase, 294, 295 
Histone phosphatase, 758 
Histones 
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adenosy! ribosylation of, 
362, 365 
antibodies to, 298 
characterization of, 280, 
282, 283 
conformation of 
in aqueous solution, 
300 
in chromatin, 301, 302 
and DNA interaction, 301, 
302, 305, 306 
helix in, 301, 302 
and ionic strength, 300, 
301, 620 
dephosphorylation of, 295 
DNA interactions of 
and conformation, 301, 
302, 305, 306 
double-stranded DNA, 
298 
model studies, 297-99 
and precipitation, 299 
and proteases, 299, 300 
sites of, 298, 299 
extraction of, 281, 282 
fractionation of 
classes of, 280 
extraction, 281, 282 
and heterogeneity, 281 
methods of, 280-82 
= subfractions, 281- 
8 
functions of 
and cell structure, 307 
= chromosomal RNA, 


05 
and DNA synthesis, 294, 
96, 303 
and hormones, 307, 
308 


and nonhistone proteins, 
304, 305 

as nonspecific repressors, 
304, 305 

and proteases, 299, 300 

and protein synthesis, 
294 

and RNA polymerase, 291, 
305-7 

and RNA synthesis, 291, 
292, 296, 303-6 

and supercoiling, 302, 
305, 306 

histone I 

characterization of, 
280 

and DNA replication, 296, 
303 


methylation of, 292, 293 
phosphorylation of, 293- 


96, 303 
sequences in, 286-88, 
295 


subfractions of, 281-83, 
293 
histone II b1 
composition of, 289, 290 
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sequences in, 289, 290 
histone II b2 
on of, 280, 
28 
cota deere of, 293- 


sequence of, 285, 286 
histone II 

acetylation of, 289, 291 
characterization of, 280, 


283 
composition of, 288, 
289 
cysteine in, 296, 297 
dimers of, 281 


methylation of, 289, 292 
Se of, 295, 
96 


= studies, 288, 
89 
subfractions of, 283 
histone IV 
acetylation in, 285, 291 
rization of, 
280 


and evolution, 285 
methylation in, 284, 285, 
292 


residue clusters in, 284 
sequence of, 283-85 
oe of, 281- 
8 
histone V 
characterization of, 282 
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histone II b1, 289, 290 

histone II b2, 206, ong 

histone II, 288 

histone IV, 383-85" 

and methylation, 285, 

289 
residue clusters in, 284- 
90 


uniqueness of, 284 
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985-88, 991, 995, 998- 
1001 


and mutation, 986-90, 992, 
995-97 
and recombination, 989- 


995-98, 1000-4, 1006 
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genealogic relationships, 
972-79, 982, 983, 986, 
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farnesol in, 1084 
juvabione type, 1084, 
1085 
nonterpenic, 1087, 1088 
peptidic, 1087 
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regulation of, 366 
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X-ray crystallography of, 
683, 684 


? 
B- Lactoglobulin 
amino acid analysis of, 
15 
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and protein association 
data analysis, 656 
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cyclic AMP effect, 759 
regulation of, 357 
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T1 antigen, 31 
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see Alcohol dehydrogenase 
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energy transfer in, 101, 
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exposure calculations of, 
1015-17 
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mechanism of, 326 
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enthalpy of, 1014, 1015 
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glycosphingolipids in, 74, 
15 


mitochondrial 
allosterism in, 125 
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and enzyme localization, 
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membrane potential of, 
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volume of, 150 
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of Sindibis virus, 51 
and vitamin A 
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untranslated, 418, 438 
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ribosome binding of, 412- 
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285 
M factor, 729, 730 
Micrococcal nuclease 
see Staphylococcal nuclease 
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nuclease activity of, 
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conformation of, 149, 
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of, 118 
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transfer of, 116-19 
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metabolic states of, 244, 
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monoamine oxidase in, 475, 
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NADH:NAD ratio of, 118 
nucleotide translocation in 
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exchange in, 141 
inhibition of, 141 
sites of, 141 
time course of, 141 
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and energy coupling, 245, 
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mechanism of, 245, 
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nature of, 244 
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of redox carriers, 245 
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and ATP hydrolysis, 
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control of, 128 
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inhibition of, 129, 130 
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models of, 132-34 
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initiation of, 421, 434, 
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pyruvate dehydrogenase in, 
355, 356 
respiratory chain in 
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cytochrome b in, 124, 
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localization of, 121, 
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NADH dehydrogenase of, 
121-24 
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RNA synthesis in, 798 
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es transport in, 
and ion transport, 134, 
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transfer in 
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and transaminases, 118 
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tRNA in, 1047 
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as alkylating agent, 
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and DNA repair, 873, 874 
structure of, 793, 794 
Mitosis inhibition, 795 
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Monoamine oxidase 
analysis of, 477, 581 
distribution of, 475, 477, 
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inhibition of, 477 
properties of, 477 
substrates of, 475-77 
Mucopolysaccharides 
structure of, 42, 43 
sulfation of, 507, 508 
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isolation of, 638 
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isolation of, 636 
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fluorescence of, 106 
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ATP interaction with, 
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conformation of, 103 
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fluorescence of, 103 

subunits of, 674 

sulfhydryl groups in, 10, 
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binding, 684 

and NADP transhydrogenation, 
127, 147, 148 
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of, 610 
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in glycolysis, 238, 240, 
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and lactic dehydrogenase 
dissociation of, 329, 
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fluorescence of, 331 
mechanism of, 331, 332 
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and enzyme localization, 
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128 


a-glycerolphosphate cycle 
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118, 119 
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and NADH dehydrogenase, 
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NADP reduction, 147, 
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inhibition of, 123, 124 
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in photosynthesis 
photosystems in, 198 
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specificity of, 199 
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NADPH, 747 
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mechanism of, 148 
stoichiometry of, 148 
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Neocarzinostatin, 450 
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action of, 646, 647 
distribution of, 644 
in snake venom, 646 
subunits of 
activity of, 644-46 
complexes of, 645 
and esteropeptidase, 
646 
immunological properties, 
645 


and neurite growth, 645 
Nervon, 62 
Neuraminidase, 47 
Neuronal proteins, 647, 

648 


Neurotubules 
and colchicine binding, 642- 


growth of, 642 
protein of 
aggregation of, 644 
colchicine binding, 642- 
44 


in development, 644 
GTP binding, 643, 644 
and vinblastine, 643, 
644 
transport, role in, 486, 
487 


and vinblastine, 643, 644 
Nickel analysis, 579 
Nieman-Pick disease, 72, 

593 
Nigericin 
and ion transport, 135, 
136 


and oxidative phosphorylation, 
135 


Nisin 
association of, 450 
biosynthesis of, 456, 457 
and cell organization, 452, 
457 
and control, 457 
molecular weight, 450, 
456 
structure of, 456 
Nitrogen analysis, 579 
Nogalamycin 
DNA binding by, 790 
and RNA synthesis, 790, 
791 
Nonactin 
conformation of, 613 
nuclear magnetic resonance 
of, 613 
Noradrenaline 
biosynthesis of, 468, 479, 
488, 491 
in chromaffin granules, 
481 


and enzyme activation, 
492 


inactivation of, 479, 480 
localization of, 465, 466 
and melatonin synthesis, 
492 
metabolism of 
catechol-O- methyltransferase 
in, 476, 478 
inactivation, 480 
monoamine oxidase in, 476, 
477, 485 
pathway of, 476, 479 
en 468, 479, 488, 


urinary product, 475 
as neurotransmitter, 466 
regulation of 
drug effect on, 490 
mechanisms of, 487 
tyrosine hydroxylase role, 
488-91 
release of, 482-84 
storage of, 481, 482 
transport of, 480, 481, 486, 
487 
turnover of, 484, 485 
uptake of, 479-81 
visualization of, 466 
Norepinephrine 
and adeny! cyclase stimula- 
tion, 744, 746 
and lipolysis, 146 
and phosphofructokinase acti- 
vation, 147 
Nuclear magnetic resonance 
of acetylcholinesterase, 
626 


of actinomycin, 779 
of alcohol dehydrogenase, 
626, 628 
of amino acids 
conclusions from, 611, 
612 
methods, 611 
analysis of 
and isotope substitution, 
608, 614-16 
and sequence, 616 
of antibodies, 625, 626 
of _ transcarbamylase, 
6 


as biochemical tool 
approaches, 608 
instrumentation for, 608 
one ote substitution, 


limitations, 607 
requirements, 608 
of carbonic anhydrase, 

625 


of a as 623, 
5 


of ceramides, 63 

of chymotrypsin, 625-27 
definitions in, 606 

of dinucleotides, 610 
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of DNA polymerase, 628, 
629 

and enzyme stereospecificity, 
628 


of gramicidin 8, 612 

of hemoglobin, 615, 619, 
625, 680 

of histones, 300, 301, 
620 

of homopolynucleotides, 
611 


instrumentation for, 608 
ligand spectra in, 625- 
27 


of lysozyme, 615-18, 626, 
627 


of membranes, 627, 628 
of nucleic acids 
and base stacking, 609 
and hydrogen bonding, 609, 
610 


and intercalation, 610 
with labeled derivatives, 
610, 611 
tRNA, 611, 623, 
1053 
of nucleosides, 609-11 
of nucleotides, 609-11 
parameters measured, 
606 
of peptides, 612, 613 
of polypeptides 
double peaks in, 613, 
614 
and helix formation, 613 
side-chain peaks, 614 
probe experiments in 
and ligand spectra, 625- 
27 
nature of, 621, 622 
proton relaxation enhance- 
ment, 622, 623 
relaxation, 
624 


, 625 
and solvent shifts, 623, 
624 
of proteins 
analysis rules, 614-17 
binding sites of, 620 
and chemical modification, 
616 
and denaturation, 617, 
618, 624 
and enzyme stereospecifi- 
city, 628 
histidines in, 615-17 
and hydration, 623, 624 
and isotope substitution, 
614-16 
and ligands, 625-27 
“ metal binding, 622, 
3 


mutant, 616 

and nuclear spin labeling, 
627 

peptide bond effect, 
612 


SUBJECT INDEX 


and quadrupolar relaxation 
probes, 624, 625 

and sequence, 616, 617 

and proton relaxation en- 

hancement 

basis of, 622, 623 

= metal binding, 622, 
623 


of substrates, 623 

of pyruvate kinase, 622, 
623, 625 

q relaxation 
probes in, 624, 625 

of ribonuclease, 615-18, 
620, 628 

of serum albumin, 625, 


626 
and solvent shifts, 623, 
62 


4 
and spin labeling, 628 
of staphylococcal nuclease, 
615, 616, 618, 620, 621 
theory of 
and interpretation, 606- 
9 


parameters measured, 


of tRNA, 611, 623, 1053 
Nuclease T 

active site of, 1034 

in oe chromatography, 


formation of, 272 
see also Staphylococcal 
nuclease 
Nucleic acids 
in affinity chromatography, 
273, 274 
nuclear magnetic resonance 
of, 609-11, 623, 1053 
see also DNA, RNA 
5'-Nucleotidase 
analysis of, 581, 593 
role of, 812, 821, 822 
Nutritional me 
commercial diets in, 566, 
567 
experimental conditions 
coprophagy, 551 
description, 551 
diet description, 552 
documentation of, 553 
standards, 551 
micronutrients in 
minerals, 555-57, 559-62, 
565 
ommissions of, 555, 
556 


vitamins, 555-59, 568 
zinc, 562, 563 
nutritional design 
commerical stock. diets in, 
553, 554 
defined diets, 554, 555 
requirements 
methods, 564, 566 
standards of, 564, 568 
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Octopamine, 468, 477, 
482 


Old yellow enzyme, 335 
Oligomycin 
and mitochondria, 129, 130, 
146, 147, 149 
and mitochondrial fluorescence, 
149 
and respiratory control, 120, 
121, 136 
Olivomycin 
DNA binding by, 788 
structure of, 787 
Optical rotatory dispersion 
of actinomycin, 779 
of histones, 300, 302 
of kanchanomycin, 803 
of mitochondria, 245 
of proteolipid protein, 637 
of RNA polymerase, 722 
Ornithine carbamoyl] transferase, 
581 


Ornithine transaminase, 944 
Ornithine transcarbamylase 
and 


arginase 
inhibition, 944 
interaction of, 944, 945 
oscillations in, 248 
Oscillatory phenomen? 
in cells 
chloroplasts of, 247 
endogenous, 249 
epigenic, 248, 249 
membrane transport, 249, 
250 


metabolic, 247, 248 
muscle, 249 
nature of, 247 
and synchronization, 247, 
248 
criteria for, 252-54 
definitions in, 254 
in evolution, 253, 254 
in glycolysis, 238, 240-43 
history, 237-39 
in mitochondria 
and coupling, 246 
ion fluxes, 238, 239, 243, 
244 
and light scattering, 243-45 
mechanism, 245, 246 
of redox carriers, 245 
models of 
chemical, 250 
general, 251, 252 
mathematical, 251, 252 
specific, 251 
in photosynthesis, 238 
significance of, 253 
soluble 


enzymes in, 239 
glycolysis, 240-43 
in peroxidase, 239 
as synchronizing clock, 253 
Quabain, 743, 746 
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Ovomucoid, 96 
Oxidative phosphorylation 
coupling factors in 
and ATPase inhibitor, 
131 
isolation of, 131, 132 
“= Photophosphorylation, 
1 


source specificity of, 
132 


fluorescence probes of 
ATP induction of, 149 
uncoupler effect on, 149 
inhibition of 
by antimycin, 129 
by aurovertin, 129, 130 


by hydroxylamine, 130 
~ ees 129, 


by trialkyltins, 130 
mechanism of 

analogies in, 116 

and crossover, 128 

and energy conservation, 
127-29 

models of, 132-34 

transhydrogenase in, 147, 
148 


models of 
and chemiosmotic hypothe- 
sis, 134 
cytochrome b in, 134 
and diimidazolyl ferrohe- 
mochrome, 133, 134 
and glutathione oxidation, 
133 
site I phosphorylation 
and electron paramagnetic 
resonance, 123, 124 
and piericidin A, 123, 
124 
redox component at, 134 
reversibility of, 127, 128 
sulfur compounds in, 
133 


site II phosphorylation 
and antimycin, 126 
cytochrome b in, 126, 
134 


and energy conservation, 
126 
reversibility. of, 127, 128 
sulfur compounds in, 
133 


site I phosphorylation 
cytochrome ag in, 134 
and energy conservation, 
126 
reversibility of, 127, 
128 


sulfur compounds in, 133 
uncoupling of 
in brown adipose tissue, 
145-47 
conformational effects in, 
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144 
and coupling enzymes, 
144 


— charge gradients, 
14 


mechanisms of, 143 

nigericin effect, 135 

stoichiometry of, 144, 
145 


uncoupler groups, 143 

valinomycin effect, 135 

by weak acids, 143, 144 

and vitamin A, 507 

Oxygen analysis, 579 
Oxynervon, 62, 68 
Oxytetracycline, 457 
Oxytocin 


and cyclic AMP synthesis, 
745, 763 

and membrane permeability, 
763 


P 


Pactamycin 
and methylation, 1050 
and protein synthesis, 703- 
7 


Palmityl coenzyme A synthe- 
tase, 357 
P. 


apain 

affinity chromatography of, 
266, 270 

fluorescence of, 96, 97, 
99 


mechanism of, 324 
= crystallography of, 


Parathyroid hormone 
and adenyl cyclase, 745 
energy transfer in, 96 
Penicillamine, 460 
Penicillin 
biosynthesis of 
in different genera, 451 
precursors of, 460, 461 
side chains of, 460 
serum albumin binding of, 
625, 626 
structure of, 402 


Penicillium chrysogenum, 460 


Pepsin 
energy transfer in, 99, 102, 
103 
fluorescence of, 96, 97 
glass coupled, 262° 
Pepsinogen analysis, 582 
Peptidases 
antibiotics, action on, 451 
in E. coli, 400, 401 
extracellular, 397, 398 
function of 
and external peptides, 397, 
398, 401 
in nutrition, 401 
protective, 401, 
402 





in protein synthesis, 402- 
4 


in protein turnover, 403 
intracellular, 401 
localization of, 397, 398 
occurrence of 

in bacteria, 399, 400 

in E, coli, 400, 401 
in peptide transport, 397- 

99 


regulation of 
and latency, 403, 404 
and protein synthesis, 
404 


see also C: 
aa aminopeptidase 


affinity chro 
271-73, 1018 
as amino acid source, 397, 
398, 401 
analysis of, 582, 586 
antibiotic 
actinomycin, 450, 453, 
457, 458 
amino acids of, 402, 451, 
452 
association of, 450 
bacitracin, 450, 452, 453, 
456 
biosynthesis of, 451-61 
cephalosporin, 460, 461 
constituents of, 451 
cyclic, 451 
depsipeptides, 459, 460 
edeine, 453, 456 
gramicidin 8, 453, 454 
malformin, 458, 459 
metal binding of, 451 
nisin, 450, 456, 457 
— 451, 460, 


palymyrin, 455 
size of, 450 

stability of, 402, 451 
tyrocidines, 450, 453- 
55 


Peptide 


and bacterial growth 
inhibitory, 401, 402 
nutrition, 401 


biosynthesis of 


actinomycin, 453, 457, 
458 


D-amino acids of, 452 
bacitracin, 456 
cephalosporin, 460, 461 
and chloramphenicol, 

4 
cyclization, 454 
depsipeptides, 459, 460 
edeine, 453, 456 
gramicidin 8, 453, 454 
inhibition of, 454 
initiation of, 454 
malformin, 458, 459 
nisin, 456, 457 
penicillin, 460, 461 











ymyxin, 455 
and protein synthesis, 
451-53, 455 
study of, 452, 453 
oe in, 450- 


tyrocidines, 453-55 
as dipolar ions, 11, 12 
energy transfer in 

and aromatic amino acids, 

92-94 
and fluorescence, 93, 
94 

natural, 95, 96 
fluorescence of, 92-94 
hydrolysis of 

in E. coli, 400, 401 

function of, 401-3 

localization of, 397, 

398 


as juvenile hormone analogs, 


1081, 1082, 1087, 1091, 
1092 


nuclear magnet 
of, 612, 613 

permeases for, 398 

~— spectra of, 12, 


ic resonance 


and nutrition, 401 
oligopeptides, 398, 399 
and peptide permeases, 


specificity in, 398, 


399 
as zwitterions, 11, 12 
Peptidyltransferase 
action of, 425, 428, 
429 
donor site of, 429 
in eukaryotes, 432, 433 
as hydrolase, 438 
inhibition of, 427 
isolation of, 429 
specificity of, 429 
in termination, 437, 438 
Permeases 
amino acid 
characteristics of, 398, 
399 
specificity of, 398 
peptide, 398, $99 
Peroxidase 
— labeling with, 391, 


as antigen, 391 
fluorescence of, 106 
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i 
9 
marker enzymes in, 390 
and NADH oxidation, 119 
Pesticides 
juvenile hormone analogs 
as, 1098 
— deaminase, 


Pheny lethanolamine-N- methy1- 
transferase 


assay of, 474 
inhibition of, 473, 474 
localization of, 474 
regulation of, 490, 491 
role of, 473 
specificity of, 474 
Pheromones 
aggregating, 540 


sensitivity to, 543 
sex 
production of, 534, 535 
release of, 534, 535 
species dependence, 544 
specificity of, 543, 
544 


structure of, 536, 537 
specificity of, 543, 544 
structures, 534, 536, 537, 

539, 540 
Phleomycin 
— by, 298, 
5 
and DNA polymerase, 795, 
856 
and DNA synthesis, 795 
nature of, 795, 796 
and RNA synthesis, 796 
— analysis, 578, 





Br yt synthe- 


Dh ey aaa 





activation of 
and ATP inhibition, 756, 
757 


cyclic AMP effect, 147, 756, 
757, 765 
and subunit 


757, 765 
association of, 657, 662, 


as ccatral point, 241- 
43 


model, role of, 251 
modification of, 366 


activation of, 348, 350, 
351 

and cyclic AMP, 750, 755 

purification of, 350, 353 

regulation of, 346-48, 350, 
354, 755 

Phosphorylase kinase kinase 
“a AMP, 348, 354, 


— phosphorylation by, 


and phosphorylase kinase, 
348, 350 
see also Protein kinase 
Phosphorylase kinase phos- 
phatase, 350, 756 


activation of, ‘351, 352 
glucose, effect on , 352 
regulation of, 347, 348, 351, 


352 
specificity of, 351 
lation 
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345-52, 354, 355 

of glycogen synthetase, 346- 
48, 352-55 

of histones, 293-96, 364, 
365 


of lipase, 357 
of neurotubule protein, 
644 
of palmityl coenzyme A syn- 
thetase, 357 
of pyruvate dehydrogenase, 
346, 355, 356 
Photophosphorylation 
coupling factor for, 166 
and oxidative phosphoryla- 
tion, 132 
Photosynthesis 
chlorophyll II in, 219, 
220 


electron transport in 

and chlorophyll II, 219, 
220 

components of, 199-221 

and cytochrome reducing 
substance, 203-5 

cytochromes in, 209-13 

ferredoxin in, 198, 200- 
3 


and ferredoxin reducing 
substance, 204, 205 

and manganese, 220, 
221 

and NADP, 198-200 

and photosystems, 198- 
221 

pigment 700 role, 205-7 

and plastid quinones, 213- 
17 


plastocyanin in, 207-9 
and substance Q, 217- 
19 
genes involved, 189, 190 
light reactions in 
and NADP reduction, 199, 
200 
number of, 198-200 
quantum yield in, 199, 
200 


manganese in, 220, 221 

model of, 251 

oscillatory transients in, 
238 


oxygen evolution in, 220, 
221 


photochemical systems in 
electron flow between, 204, 
208, 211-15 
photosystem I, 198, 199, 
202-6, 208, 210-19 
photosystem II, 198-200, 
204, 208, 210-20 
photosystem I in 
cyclic phosphorylation in, 
198 


cytochrome bg in, 211, 
212 
and NADP reduction, 199, 
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200, 210 
plastocyanin role, 208 
plastoquinone in, 214, 

215 


purification of, 206, 210 
reductant in, 202, 203 
role of, 198 
vitamin K in, 217 
photosystem II in 
wer II in, 219, 
0 


electron spin resonance 
of, 216 

electron transfer in, 
198 

manganese in, 220, 221 

and NADP reduction, 199, 
200 

plastocyanin role, 208 

plastoquinone in, 214, 
215 


purification of, 210 
role of, 198 
substance Q in, 217-19 
plastocyanin in 
and electron transport, 
207, 208 
function of, 199, 208 
plastoquinone in 
absorbancy changes in, 
215, 216 
concentration in chloroplast, 
214 
role of, 199, 214, 215 
thylakoid role, 178-80 
a-tocopherolquinone in, 
217 


vitamin K in, 217 
see also Chloroplasts, 
Thylakoid membrane 
Phycocyanin, 107 
Phytoglycosphingolipids, 65 
Phytosphingosine, 60, 61 
Piericidin A 
and NADH dehydrogenase, 
122-24 
site of action, 123, 124 
Pigment 700 
localization of, 210 
mutations in, 207 
nature of, 206 
protein of, 207 
purification of, 206 
role of, 199 
Plasma fractionation, 18, 


19 
Plasmalogens, 67 
Plasma membranes 

marker enzymes in, 

3 


90 
Plasminogen, 271 
Plastid quinones 
in plants, 213 
plastoquinone 
and photosynthesis, 214- 
17 
variety of, 216 





a-tocopherolquinone, 
217 


vitamin K, 217 
Plastocyanin 
and cytochrome f, 208 
and electron transport, 
207-9 
and photosynthesis, 207, 


Plastoquinone 
in photosynthesis 
concentration of, 214 
localization of, 215 
role of, 214, 215 
Pluramycin, 791 
Polyacrylamide gel electro- 
phoresis 
of calcium binding protein, 
523 


of histones, 282, 283 

and molecular weight deter- 
mination, 673 

of RNA polymerase, 713, 
714, 716 

in —- dodecyl sulfate, 
67 


Polylysine, 298 
Poly myxin 
biosynthesis of, 455 
in cell organization, 452 
fluorescence of, 96 
structure of, 450 
Polynucleotide kinase, 969 
Polynucleotide phosphorylase, 
713 


Polyoma virus 
cell transformation by, 49- 
51, 75 
DNA of 
circular, 901, 902, 
914 
replication of, 914 
supercoiled, 902, 914 
transformation by, 915 
Polyphosphate kinase, 713 
Potassium 
analysis of, 579 
transport of, 135, 136, 243, 
244, 763 
PR-ATP synthetase 
and feedback, 954 
and repression, 954, 
955 
tRNA affinity of, 955 
Prednisolone, 352 
Pregnanolone, 583 
Progesterone, 505, 506 
Proline reductase, 675 
Prostaglandins 
and adenyl cyclase activation, 
744, 746 
and steroidogenesis, 760 
Protamines 
biosynthesis of, 280, 
422 


and histone displacement, 
295, 296 





phosphorylation of, 294- 
96 


and RNA synthesis, 305, 
306 


sequence studies, 280 

Proteases 

affinity chromatography of, 
266 


antibiotics, action on, 
51 


extracellular, 404, 405 
and histones, 299, 300 
intracellular 
and cyclic degradation, 
403, 405 
regulation of, 405 
role of, 405, 406 
and nutrition, 405, 406 
and sporulation, 405 
w Protein 
action of, 880 
function of, 905 
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662, 665, 675, 688 
isocitric dehydrogenase, 

664, 668, 669, 675 
B-lactoglobulin, 656 
lysozyme, 656, 665 
methods in, 655-58 
phosphofructokinase, 657, 

662, 665, 669, 670, 672 
polymerization, 654, 

655 


rate constants, 658, 659 

and subunits, 654, 655, 
672-89 

threonine deaminase, 662, 
665, 675, 688 

threonine dehydrase, 
658 


triose phosphate isomerase, 
672 
tryptophanase, 662, 


665 
tryptophan synthetase, 662, 


1191 


and modification, 678, 
679 


molecular weight determi- 
nation, 673, 674 
number of, 674 
reassociation of, 675, 
676 
and X-ray crystallography, 
682-85 
types of, 654 
Proteins 
“— acid analysis of, 


analysis of, 583 

cyclol theory of, 14 

structure of, 14, 15 

synthesis of 

see Protein synthesis 

turnover of, 403 

see also specific proteins 
Protein synthesis 

and antibiotic synthesis, 













and phosphodiester break- 665, 671, 678 451-53, 455 
age, 880, 881 types of, 654 and catecholamines, 754 
specificity of, 880 in hysteretic enzymes, chemical 
Protein kinase 687 of ribonuclease, 1017 
in brain, 644 in multienzymic complexes value of, 1017 








and cyclic AMP assay, 
748 
cyclic AMP effect, 755, 757, 
758 
dissociation of, 758 
in mitochondria, 357 
sources of, 757, 758 
specificity of, 755-58 
see also Histone kinase, 
Histones, Phosphorylase 
kinase kinase 
Protein-protein interactions 
and affinity chromatography, 
271-75 
antibodies in, 658, 659 
in enzymes 
acetyl-coenzyme A carbox- 
ylase, 659, 662, 663, 
666, 671, 677, 688 
aldolase, 672, 676, 
678 
D-amino acid oxidase, 
664, 666 
aspartic B-decarboxylase, 
662, 664 
chymotrypsin, 656, 664 
consequences of, 659- 
62 


fructose diphosphatase, 
672 


glutamic dehydrogenase, 
656, 664, 666-68, 679, 
686 


glyceraldehyde phosphate 
dehydrogenase, 672, 676, 
678 


glycogen phosphorylase, 
662, 665, 670, 671, 674, 
688 


homoserine dehydrogenase, 


classes of, 671 

study of, 671, 672 

weak associations as, 671, 
7 


polymerization 


consequences of, 659- 
62 

and control, 662, 664, 
65 


data analysis, 655-58 

in enzymes, 662, 663, 666- 
71 

and ligand binding, 660, 
661, 668 

light scattering in, 655, 
656, 658 

mass transport methods 
in, 657, 658 

nature of, 654, 655 

physical methods in, 655- 
58 


polarization fluorescence, 
656 

rate constants, 658, 
659 

and subunit interactions, 
662 


viscometry in, 656 


and subunits 


and allosterism, 685- 
87 

binding sites of, 674, 675 

ld- labile enzymes, 
76, 677 

dissociation of, 675 

and function, 677-79 

in hemoglobin, 673, 674, 
680-82 

and hybrid formation, 677- 
79 


and chlorophyll synthesis, 
177 


and chloroplasts, 185, 
186 
cyclic AMP effect on 
and catabolite repression, 
752, 753 
and hydrocortisone, 761 
and steroidogenesis, 760, 
761 
and transcription, 752, 
753 


and translation, 753, 
154 
and cyclic GMP, 754 
diphtheria toxin, effect on, 
361, 703 
and DNA replication, 927, 
928 


elongation in 
and aminoacyl-tRNA bind- 
ing, 425-28, 432, 706, 
707 


in bacteria, 424-31 


54 

and GTPase, 425-27, 431- 
33, 706, 707 

GTP role, 426, 427, 430- 
34 


inhibition of, 702, 704, 
706-9 


peptidyltransferase role, 
425, 427-29, 432, 433 

protein factors in, 425 

steps in, 424, 425, 698, 
699 

and T factors, 425-28, 435 
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translocation, 430, 698, 
706, 707 
elongation factors in 
in eukaryotes, 431-35 
function of, 426-35 
G factor, 425, 426, 429- 
31, 435, 754 
and GTPase, 425, 427, 
431-33 
in mitochondria, 434, 
435 
nomenclature of, 425 
peptidyltransferase, 425, 
427-29, 432, 433 
T1, 431, 432, 435 
T2, 431-35 
Tg, 425, 426, 428 
Tn, - 
of enzymes, in vitro 
6-galactosidase, 440 
T4 lysozyme, 440 
N-formylmethionine in 
402, 403, 411-15, 434, 
435, 698, 706, 707 
G factor in, 754 
glucocorticoid effect on, 
761, 762 
of glycoproteins 
er links of, 43- 
ribosomes in, 45 
wes histone phosphorylation, 
94 
hormone effect on, 489 
inhibition of 


by aminohexose pyrimidines, 


by chlo 
437, 703, 705-8 

by chlortetracycline, 427, 
703 


and complex excretion, 
36 


by cyclic AMP, 754 

by cycloheximide, 434, 
703, 705-7 

by diphtheria toxin, 433, 
434, 703 

by edeine, 703-7 

by fusidic acid, 414, 430, 
701, 703 

by glutarimides, 703, 706, 
707, 709 

by ipecac alkaloids, 703, 
705-7, 709 


m lincomycin, 703, 705- 

mM macrolides, 703, 705- 
8 

by neomycin, 703-7 
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by pactamycin, 703-7 

by puromycin, 422, 423, 
428-30, 703, 705-7 

by sparsomycin, 422, 427, 
437, 703, 705-8 

i Seeees, 703- 


by streptogramins, 701, 
703, 705-9 


by streptomycin, 702, 703, 
105-7 


> tetracyclines, 703- 


Rares set 701, 703, 
06, 709 
initiation of 
with acetylphenylalanyl 
tRNA, 415 
—s formation, 412, 
control of, 419, 420 
diagram 698 
= dissociating factor, 
—— 420-24, 
434, 4 
factors ~¢ 410 
formylmethionyl tRNA in, 
411-15, 420, 421, 434, 
435, 698, 706, 707, 1047 
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in Lesch-Nyhan syndrome, 
861, 817 
enzymes of 
inosine kinase, 813 
ee of, 
and PRPP synthesis, 813, 
814 


ene adenine, 812, 
81 
PRPP in 
level of, 814, 822 
as rate-limiting factor, 
814, 822 
synthesis of, 813, 814 
quantitative aspects 
in bone marrow, 815 
in children, 814 
and de novo synthesis, 
815, 816, 819 


liver, 8i5, 820, 821 
nature of, 821, "g22 
ease role, 820 
transport in 
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345-52, 354, 355 

of glycogen synthetase, 
346-48, 352-55 

of glycogen synthetase 
kinase, 348, 355 

of glycogen synthetase 
phosphatase, 348, 353 

of histones, 362, 364, 365 

in intact cells, 365, 366 
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756 


? 
in vivo, 354, 355 
by phosphorylation, 346- 
48, 352-55, 756 
of glycogen synthetase kinase, 
348, 355 


, 
of glycogen synthetase phos- 
phatase, 348, 353 
of histones 
and adenosy! ribosylation, 
362, 365 
and phosphorylation, 364, 
365 


and hysteretic enzymes, 
688, 689 

of leucyl-tRNA synthetase, 
346, 363, 364 

of lipase, 357 





of lytic growth 
negative, 830-34 
N-protein role, 829, 
830 
positive, 829 
mechanisms of, 345, 346, 
367 
of morphogenesis, 764, 
765 


negative 
cl protein in, 830-33, 836, 
837 
establishment of, 832, 
833 


of lytic development, 
830 


maintainence of, 830-32 
release of, 833, 834 
of palmityl coenzyme A syn- 
thetase, 357 
and partial activities, 368 
of phosphorylase kinase, 
346-48, 350, 354 
of phosphorylase phosphatase, 
347, 348, 351, 352 
by a modification, 
6 


positive, 829 
of PR-ATP synthetase, 954, 
955 


protein-nucleic acid interac- 
tions in 
and dihydrofolate reductase, 
951-53 
and repressors, 951 
protein-protein interactions in 
and anthranilate phospho- 
ribosyltransferase, 947, 
948 
and anthranilate synthetase, 
947, 948 
and anthranilate synthetase- 
phosphoribosyltransferase, 
947, 948, 950 
and , 944, 945 
and complex loci, 948- 
51 


and dehydroquinase, 945 

and enzyme aggregates, 
945-51 

and fatty acid synthetase, 
944 


and pyruvate dehydrogenase, 
944 


role of, 950 
of protein synthesis, 752- 
54 


of PRPP synthetase, 813, 
814 


of purine metabolism 
balance of pathways, 818, 
819 
de novo, 818, 819 
at PRPP amidotransferase, 
818 
of pyruvate dehy nase 
cyclic AMP in, 355, 356 











nutrition role, 356 
by phosphorylation, 346, 
5, 356 
of pyruvate formate lyase, 
346, 362, 363 
of oy polymerase, 360, 
9 


of steroidogenesis, 754, 
760, 761 

and subunit interactions, 
654, 688 

of threonine deaminase, 
955, 956 

and tRNA 

heterogeneity in, 960, 

1047 


as repressor, 960-63 
of xanthine oxidase, 346, 
363 
Relaxation kinetics 
is for 
electrical field jump, 318, 
319 


pressure jump, 318 
aw jump, 318- 
0 


of flavoproteins, 335 

of hemeproteins, 335- 
37 

of oo enzymes, 324- 
7 


of NAD-linked dehydrogen- 
ases, 327-35 
theoretical aspects 
interpretation of spectra, 
322-24 
resolution of, 323, 
324 


Renin analysis, 583 
Repression 
by cl protein, 831-33, 836, 
837 


of PR-ATP synthetase, 954, 
955 


release of, 833, 834 
Repressors 
aminoacyl-tRNA synthetases 
as, 958-60, 962 


threonine deaminase as, 
956 
tRNA as, 960-63 
Resistance factors 


absorption of, 503 
and development, 506, 


SUBJECT INDEX 


and growth, 504, 505 
synthesis of, 503 
Retinol 
absorption of 
= hydrolysis, 502, 


ay of, 503 
biosynthesis of, 503, 
504 

in electron transfer, 511 

in membranes, 509, 510 
Retinol binding protein, 503 
Retinol dehydrogenase, 503 
Retinyl ester hydro!ase, 502- 


Retinyl ester synthetase, 502 

Rhodanese, 665 

Rhodomycin, 789 

Rho factor 
function of, 732, 733 
nature of, 733 

Rhythmic phenomena 
history, 237, 238 
and oscillations, 238 

Ribosomal RNA 
biosynthesis of, 778 
in - ee 190, 


manganese binding by, 
623 


synthesis of 
psi factor, 731 
and Q£ replicase, 
731 


see also Ribosomes, RNA 
synthesis 
Ribosome dissociating factor 
demonstration of, 416 
and initiation factors, 
416 


specificity of, 416 
Ribosomes 


in protein synthesis, 
430 
affinity chromatography of, 
274 


in chloroplasts 
proteins of, 191 
RNA of, 190, 191 
conformation of, 701, 
705 


dissociating factor, 416 
dissociation of 

factor for, 416 

“ eo synthesis, 


donor site of 
in eukaryotes, 433 
nature of, 425 
in gia synthesis, 430, 
4 


functions of 
inhibition of, 702, 704, 
7107-9 
peptide bond formation, 


1195 


697, 698, 700 
and reconstitution, 702 
as scaffold, 697, 701 
states of, 698-701, 705 
genes for, 998 
in glycoprotein synthesis 
aes linkage, 45, 
immunoglobulins, 45- 
47 
localization of, 45 
M factor from, 729, 730 
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and rickets, 523 
RNA polymerase role, 711, 
712, 716-22, 724-29 


Rotenone 
and — transport paths, 
1 


and NADH dehydrogenase, 
122, 123 

and respiration inhibition, 
117 


Rous sarcoma virus, 
868 
Rubidium analysis, 579 
Rubidomycin 
see Daunomycin 
Rubiflavin, 791, 
7 


‘92 
Ruticulomycins, 789 


1197 


Salmonella typhimurium 
aa - as synthetase of, 


O-antigens of, 30, 31, 


T1 antigens of, 31 

“ wall of, 30-33, 35- 
9 

chromosome of, 909 

a of, 


? 
histidine synthesis in 
and PR-ATP synthetase, 
954, 955 
and tRNA acceptor activity, 
960, 961 
lipopolysaccharide of 
inner core of, 32, 33 
outer core of, 30, 31 
phospholipid-protein com- 
plex, 36, 37 
structure of, 30-33 
threonine deaminase of, 955- 


Sarcosine biosynthesis, 457 
Secretin, 744, 745 
Semiochemicals 
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270 


antibodies to, 273 
denaturation of, 618 
fluorescence of, 339 
fragmentation of, 1018 
modified, 269, 270 
nuclear magnetic resonance 
of 
and chemical modification, 
616 
and denaturation, 618 
and deuteration, 615 
and histidine, 615, 616, 
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1033, 1035 
X-ray crystallography of, 
82, 683 
see also Nuclease T 
Starch synthetase, 264 
Steroidogenesis 
ACTH role, 754, 760, 
76 


and cyclic AMP, 754, 760, 
761 

and glycogen phospfiorylase, 
760 

hormone effect on, 754, 760, 


761 
Streptococcus lactis, 456, 457 


Streptogramins 
and protein synthesis, 701, 
703, 705-9 
Streptolydigin 
and RNA polymerase, 717, 
722, ‘734, 800 
Streptomyces antibioticus, 
458 


Streptomycin, 702, 703, 705- 
7 


Streptonigrin 
action of, 794 
and DNA scission, 796 
and DNA synthesis, 794, 
795 
structure of, 794 
Streptovaricin 
rifamycins, 798 
and RNA polymerase, 716, 
722 
Strontium analysis, 579 
Submaxillary mucins 
biosynthesis of 
glycosidic linkage of, 
43 


transferases in, 43 
structure of, 42 
Substance Q 
and chloroplast fluorescence, 
217-19 
components of, 218 
redox potential of, 218, 
219 
Subtilisin, 1019 
Succinate-cytochrome c 
reductase, 125 
Succinate oxidase, 126 
Succinic dehydrogenase 
localization of, 120, 386, 
390 
ubiquinone effect on, 
124 


Succinylation, 714 
Sulfatase analysis, 581 
Sulfate transferase, 507 
Sulfatides 

biosynthesis of, 68, 69 

structure of, 62 
Sulfonamides, 625, 626 
SV40 virus 

cell transformation by, 49- 

1 


DNA of 
buoyant density of, 
903 


circular, 902, 903, 914 
integration of, 919, 920 
thermal denaturation, 902, 
903 
transformation by, 915 
Systemic lupus erythematosus, 
298 


T 


Tay-Sachs disease 
enzymic lesion of, 73 











ganglioside of, 62 
TDP-glucose oxidoreductase, 
675 


Terminal deoxynucleotidy!l- 


analysis of, 583 
Tetracyclines, 703-7 
Theophylline, 763 
Thermogenesis 

and - levels, 146, 

147 


brown adipose tissue role, 
145 


mechanism of, 145 

and oxidative phosphoryla- 
tion, 145, 146 

and uncoupling agents, 146, 
147 


Thiamine pyrophosphatase, 


i 
Thioredoxin reductase, 335 
Thiostrepton 
and protein synthesis, 701, 
703, 705-7, 709 
Threonine deaminase 
association of, 662, 
665 
hysteretic effects in, 687, 
688 


pridoxal phosphate binding 
of, 675 
regulation of 
forms of, 955, 956 
nature of, 943, 944, 
957 
as a repressor, 956 
tRNA binding of, 956, 
957 
Threonine dehydrase, 658 
Thylakoid membrane 
assembly of 
and greening, 180-84 
growing points, 184, 
185 


insertion, 185 

and lipid synthesis, 186 

and photosystem II develop- 
ment, 181 

proteins of, 185, 186 


time course of, 180-84 
in photosynthesis 
and NADP photoreduction, 
180, 183 
and substructure, 178- 
80 
structure of 


chlorophyll in, 174-78 
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— effect on, 


iidenintiamttions: 

161-68, 171-74 

freeze fractures in, 163, 
164 

layers of, 168-71, 175 

models of, 163, 165, 168, 
171-74 

in mutants, 192 

=" 164-66, 171, 
1 


and partition, 166, 
167 


proteins of, 192 
substructure in, 162-74 
surface of, 166, 167, 
171 
thickness of, 172, 173 
by X-ray diffraction, 168- 
74 


see also Chloroplasts, 
Photosynthesis 
Thymidine kinase, 249 
Thyroglobulin 
— chromatography of, 


association of, 659 
fluorescence of, 100 
Thyroid stimulating hormone, 
44, 745 
Thyroxine 
analysis of, 583 
and cyclic GMP, 751 
and energy transfer, 99, 
100 
Thyroxine-binding globulin, 
270, 271 
Tobacco ‘mosaic virus, 101 
a-Tocop 217 
TPN 
see NADP 
Transaminases 
analysis of, 581, 593 
and oxaloacetate transloca- 
tion, 118 
Transcarbamylase, 338 
Transcription 
and cyclic AMP, 752, 
753 
mechanism of 
initiation of, 712, 714 
and RNA polymerase, 
712 
termination, 714 
ae agp na factors, 
7 





rate of, 713 

steps in, 711 

and vitamin A, 511 

and vitamin D, 523 

see also RNA polymerase, 

RNA synthesis 

Transferrin, 109, 110 
Transfer RNA 

aggregation of, 1051 

aminoacyl 


1199 


preparation of, 1055 
as substrate, 1062 
and aminoacyl-tRNA synthe- 
tases 
complex formation, 
1060 


and conformation, 1060, 
1061 


inhibitors of, 1060, 1061 
and regulation, 1061, 
1062 


specificity, 1058-61 
biosynthesis of, 1064 
chemical modification of 

with acrylonitrile, 1054 

by carbodiimide, 1054 

by methylation, 1054 

minor nucleosides of, 

1055 

by nitrous acid, 1054 

sites of, 1053-55 
in chloroplasts, 190, 

191 
conformation of 
asymmetry, 1052 
and chemical modification, 
1053-55 
and circular dichroism, 
1053 


and fluorescence, 1051, 
1052 

nuclear magnetic resonance 
studies, 1053 

and ribosome binding, 1056, 
1057 


and thermal denaturation, 
1053 


in, 1049 
electronmicroscopy of, 
1064 
enzymatic cleavage of, 1056 
and ethidium bromide, 
1052 
ethylation of, 1051 
5-fluorouracil containing, 
1055, 1056 
formylmethionyl, 411-15, 
420, 421, 434, 435, 698, 
706, 707, 1 
ionation 


chromatographic, 1046 
single species of, 1046, 
1047 


from tumor tissues, 1047, 
1048 


virus induced, 1048 
genes for 
chemical synthesis, 869 
multiple copies of, 998 
052 
1 


isolation of, 
manganese Fann by, 623 








1200 


methionyl 
and chain initiation, 411- 
15, 420-23 
— 8 recognized, 411, 


distribution of, 1047 
in eukaryotes, 420, 
421 
formylation of, 411, 412, 
420, 421, 1047 
in peptide ‘transfer, 425, 
428 


in prokaryotes, 411-15 

ribosome binding of, 412- 
15 

sequences of, 411 

species of, 411 

— crystallography of, 


methylation of 
chemical, 1054 
in vitro, 1050 


methylases involved, 1050, 
1051 


role of, 1051 

in tumor tissues, 1051 
minor bases in 
and  eaamer espe: 1051, 


models of, 1063, 1064 
nuclear magnetic resonance 
of, 611, 623, 1053 
nucleotide sequences in 
determination of, 1048, 
1049 
methylated, 1050, 1051 
minor nucleosides in. 
1049, 1050 
peptidyl 
preparation of, 1055 
soe binding of, 
4 


PR-ATP synthetase binding, 


955 
purification of, 272 
radiation effect, 1052, 
1053 
reconstitution of, 1056 
and regulation, 1047 
as repressor, 960-63 
ribosome binding of 


structures required, 1056, 


1057 
spin rrecee g of, 1053 
structure of 
and crystallization, 1062, 
1063 
models of, 1063, 1064 


and X-ray crystallography, 


1062, 1063 
suppressor, 436, 
1057 


and terminal pyrophosphor- 
ylase, 1062 
terminator, 436 


of flavoproteins, 335 

of hemeproteins, 335- 
37 

of hydrolytic enzymes, 324- 
27 


interpretation of 


from enzyme intermediates, 


320-22 

model in, $21, 322 

from reactants, 320, 
$21 

and relaxations, 320 

of NAD-linked dehydrogen- 
ases, 327-35 
— 346, 361, 


Transport 
of ae 


of calcium, 135, 137, 138, 
513-19, 763, 764 

cyclic AMP effect, 762- 
64 


of immunoglobulins, 46 
mechanisms of, 398, 
399 


and neurotubules, 486, 
487 

of noradrenalin, 480, 481, 
486, 487 
peptide 


8 
demonstration of, 398, 
399 
function of, 398 
peptidase role, 399 
permease role, 397, 
398 
specificity of, 398, 399 
of potassium, 243, 244, 
763 


mechanism of, 339, 340 
in —- complex, 


Triostins, 461 
Triphosphoinositide, 638 
Trypsin 

mers 3 chromatography of, 


i... = coupled 262 
mechanism of, 324 
Trypsinogen, 1028 


Tryptophan 
biosynthesis of 





phosphoribosyltransferase, 
7, 948 


arom region in, 948, 
950 
repression of, 953, 954 
and tryptophan synthetase, 
945, 947, 950 
chemical modification of, 
639 
and energy transfer, 96- 
100 


in RNA polymerase, 720 
Tryptophanase 
association of 
polymerization, 665 
“= ' hasrsemas phosphate, 


synthesis of, 753 
Tryptophan oxygenase, 675 
Tryptophan pbieevan 366 


formation of, 953 

and indole, 947 

as multienzyme complex, 
671, 947, 950 

reactions of, 945, 947 


SS synthetase, 
Tyrocidines 


association of, 450 
biosynthesis of 
cell-free, 453 
components of, 454, 
455 
structure of, 450 


Tyrosinase 


affinity chromatography of, 
265 


association of, 665 
in melanosomes, 390 


Tyrosine 


and energy transfer, 96- 
99 
in RNA polymerase, 720 


Tyrosine aminotransferase 


in affinity chromatography, 
263, 269, 274 


inhibition of, 470, 
488 
localization of, — 
mechanism of, 469 
reaction of, 467- 69, 479 
of 


inase 
formation of, 753, 761 
regulation of, 492 


U 


and anthranilate synthetase- Ubiquinone 
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electron paramagnetic 
resonance of, 124 
in electron transport, 
124 
and NADH oxidation, 124 
and succinic dehydrogenase, 


124 
UDP-galactose epimerase, 
675 


Urea analysis, 583 
Uric acid 
analysis of, 583 
excretion of, 814, 815 
and nutrition, 820 
Urocanase, 675 


Vv 


Vaccinia virus, 878 
Valinomycin 
and ion transport, 135, 136, 
243, 244 
and membrane potentials, 
142, 247 
nuclear magnetic resonance 
of, 612, 613 
and oxidative phosphoryla- 
tion, 135 
Vanilmandelic acid, 475, 
476 
Vasopressin 
and cyclic AMP synthesis, 
745, 763 
and membrane permeability, 
762, 763 
Veratridine, 743, 746 
Vernamycin B, 450 
Vesicular stomatitis virus, 
52 
Vinblastine, 643, 644 
Vitamin A 
absorbtion of 
and ester hydrolysis, 502, 


biosynthesis of, 503, 
504 


and f-carotene, 503 
as coenzyme 
and hydroxysteroid dehydro- 
genase, 507 
and sulfation, 507, 508 
and a transport, 511, 
51 
and hydroxysteroid dehydro- 
genase, 505, 506, 507 
and membrane action 
in artificial membranes, 
509 
fusion, 510 
in hypervitaminosis, 509 
lysosomal enzyme release, 
508-10 
physiological actions of 
as coenzyme, 507, 508 
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in development, 506, 
507 


and electron transport, 
511, 512 

in growth, 504, 505 

mechanism of, 507-12 

and membrane action, 508- 
10 

and protein synthesis, 510, 
511 

in reproduction, 505, 
506 


in taste, 504 
in vision, 504 
and protein synthesis 
in deficiency, 510, 
511 


and transcription, 511 
in reproduction 
deficiency of, 505 
and progesterone, 505 
and steroid hormone syn- 


? 
Vitamin C analysis, 583 
Vitamin D 
absorption of, 513 
biochemical effects of 
calcium binding protein, 
523-25 
on transcription, 523 
and calcium absorption 
adaptation in, 519 
and ATPase, 525 
and calcium binding pro- 
tein, 523-25 
control of, 519 
cyclic AMP effect, 519 
in vitro, 518, 519 
and nephrectomy, 519 
= "eae synthesis, 


saturation in, 518, 
519 
strontium effect, 525 
and calcium binding protein 
binding sites of, 523, 
524 
and calcium absorption, 
524, 525 
distribution of, 524 
localization of, 524 
strontium effect, 525 
surfactant effect, 524 
and "pea transport, 
7 


elimination of, 514 
esters of, 513, 514 
and 25-hydroxycholecalcif- 
erol, 516 
and hydroxylated calciferols 
— calcium transport, 
15 


1201 


hydroxylation site, 516 

identification of, 515 

potency of, 515, 516 
in k 


— calcium reabsorption, 


and phosphate reabsorp- 
tion, 522 
local active form of, 
517 


localization of, 517 
metabolism of 


and 25-hydroxycholecalcif- 
erol, 516, 517 
and hydroxylated calciferols, 
514-16 
local active forms, 517 
localization of, 517 
— interaction of, 


as nutrient, 556 

and a absorption, 

physiological effects of 
ar 517- 


and collagen synthesis, 
521, 522 


enzymes in, 520, 521 
es hormone-like, 


storage form of, 514 
sulfate of, 514 
and transcription, 523 
Vitamin E analysis, 583 
Vitamin K, 556 


Ww 
Wax test, 1082 





1202 


of actinomycin-DNA com- 
plex, 780, 786 

of alcohol dehydrogenase, 
328 


of a tidase, 
6 

of chymotrypsin, €82, 683, 
1026 

of chymotrypsinogen, 682, 
683, 1026 


, 

of cytochrome c, 1029, 
1030 

of elastase, 683 

and exposure calculations, 
1015 

of formylmethionyl-tRNA, 
411 


of hemoglobin, 228, 335, 
336, 682, 1023-25 
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of hemoglobin derivatives, 
230 

of histones, 302 

of insulin, 20 

of lactic dehydrogenase, 
683, 684, 1035, 1036 

and ligand binding, 1017, 
1022 

of lysozyme, 326 

of multisubunit enzymes, 
683 

of papain, 266 

and protonation, 1017 

of RNA polymerase, 716 

of staphylococcal nuclease, 
683, 1032, 1033, 1035 

of thylakoids, 168-74 

of tRNA, 1062, 
1063 


Xylose analysis, 583 
Y 
Yeast 
chitin in, 40, 41 
invertase of, 40 
mannans of, 39, 40 
Z 


Zein, 96, 97 
Zin 


ic 
and alcohol dehydrogenase, 
32 


analysis of, 578, 579, 
593 


as nutrient, 556, 561-63, 
565, 567 
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